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Rules and Regulations 


Title 7—AGRICULTURE 

Chapter I—Consumer and Marketing 
Service (Standards, Inspections, 
Marketing Practices), Department of 
Agriculture 

SUBCHAPTER C—REGULATIONS AND STAND¬ 
ARDS UNDER THE AGRICULTURAL MARKETING 
ACT OF 1946 

ISSUANCE OF GRADING CERTIFICATES 

Under authority contained in the Agri¬ 
cultural Marketing Act of 1946, as 
amended <7 U.S.C. 1621 et seq.), the U.S. 
Department of Agriculture hereby 
amends the Regulations Governing the 
Grading and Inspection of Domestic 
Rabbits and Edible Products Thereof; 
and U.S. Specifications for Classes, 
Standards, and Grades With Respect 
Thereto (7 CFR Part 54), the Regula¬ 
tions Governing the Grading and In¬ 
spection of Egg Products (7 CFR Part 
55), the Regulations Governing the 
Grading of Shell Eggs and U.S. Stand¬ 
ards, Grades, and Weight Classes for 
Shell Eggs (7 CFR Part 56), and the 
Regulations Governing the Grading and 
Inspection of Poultry and Edible Prod¬ 
ucts Thereof; and U.S. Classes. Stand¬ 
ards. and Grades With Respect Thereto 
<7 CFR Part 70) as set forth below: 

Statement of considerations. The 
amendments expedite the issuance of 
certificates for the voluntary grading 
programs by providing that graders in 
resident plants may issue grading certifi¬ 
cates on product graded in whole or in 
part by another grader in the plant when 
the grader issuing the certificate kas 
knowledge that the product is eligible 
for certification. Such knowledge would 
be based on personal examination of the 
product or official grading records avail¬ 
able to the grader. In addition, the sec¬ 
tion which provides for certificate is¬ 
suance for gradings other than resident 
gradings has been clarified to provide 
that authorized agents of graders hold¬ 
ing a power of attorney for such graders 
shall sign their own and the grader’s 
name on certificates prepared from of¬ 
ficial grading memorandums signed by 
the grader. Several minor changes have 
been made with respect to the disposi¬ 
tion of certificates. 

The amendments are as follows: 

PART 54—GRADING AND INSPEC¬ 
TION OF DOMESTIC RABBITS AND 
EDIBLE PRODUCTS THEREOF; AND 
U.S. SPECIFICATIONS FOR CLASSES, 
STANDARDS, AND GRADES WITH 
RESPECT THERETO 

As to Part 54: 

Section 54.171 is amended to read: 

§ 54.171 Issuance and disposition. 

<a) Resident grading basis: Certifi¬ 
cates will be issued only upon a request 


therefor by the applicant or the Service. 
When requested, a grader shall issue a 
certificate covering product graded by 
him. In addition, a grader may issue a 
grading certificate covering product 
graded in whole or in part by another 
grader when the grader has knowledge 
that the product is eligible for certifica¬ 
tion based on personal examination of 
the product or official grading records. 

(b) Other than resident grading: Each 
grader shall, in person or by his author¬ 
ized agent, issue a grading certificate 
covering each product graded by him. 
A grader’s name may be signed on a 
grading certificate by a person other 
than the grader, if such person has been 
designated as the authorized agent of 
such grader by the National Supervisor: 
Provided. That the certificate is pre¬ 
pared from an official memorandum of 
grading signed by the grader: And pro¬ 
vided further, That a notarized power 
of attorney authorizing such signature 
has been issued to such person by the 
grader and is on file in the office of 
grading. In such case, the authorized 
agent shall sign both his own and the 
grader’s name, e.g., ‘‘John Doe by 
Richard Roe.” 

(c) The original and a copy of each 
grading certificate, issued pursuant to 
§§ 54.170 to 54.172, and not to exceed 
two additional copits thereof if requested 
by the applicant prior to issuance, shall, 
immediately upon issuance, be delivered 
or mailed to the applicant or person 
designated by him. Other copies shall 
be filed and retained in accordance with 
the disposition schedule for grading pro¬ 
gram records. Additional copies of any 
such certificate may be furnished to any 
interested party, as provided in § 54.105. 


PART 55—GRADING AND 
INSPECTION OF EGG PRODUCTS 

As to Part 55: 

1. Section 55.46 is amended to read: 
§ 55.16 Grading certificate issuance* 

(a) Resident grading basis. Certifi¬ 
cates will be issued only upon a request 
therefor by the applicant or the Serv¬ 
ice. When requested, a grader shall issue 
a certificate covering product graded by 
him. In addition, a grader may issue a 
grading certificate covering product 
graded in whole or in part by another 
grader when the grader has knowledge 
that the product is eligible for certifica¬ 
tion based on personal examination of 
the product or official grading records. 

(b) Other than resident grading. 
Each grader shall, in person or by his 
authorized agent, issue a grading cer¬ 
tificate covering each product graded by 
him. A grader’s name may be signed on 
a grading certificate by a person other 
than the grader, if such person has been 
designated as the authorized agent of 
such grader by the National Supervisor: 


Provided , That the certificate is pre¬ 
pared from an official memorandum of 
grading signed by the grader: And pro¬ 
vided further , That a notarized power of 
attorney authorizing such signature has 
been issued to such person by the grader 
and is on file in the office of grading. In 
such case, the authorized agent shall sign 
both his own and the grader’s name, e g., 
“John Doe by Richard Roe.” 

2. Section 55.47 is amended to read: 

§ 55.47 Disposhion of grading certifi¬ 
cates. 

The original and a copy of each grad¬ 
ing certificate, issued pursuant to § 55.46, 
and not to exceed two additional copies 
thereof if requested by the applicant 
prior to issuance, shall, immediately upon 
issuance, be delivered or mailed to the 
applicant or person designated by him. 
Other copies shall be filed and retained 
in accordance with the disposition sched¬ 
ule for grading program records. Addi- 
be supplied to any interested party as 
provided in § 55.63. 


PART 56—GRADING OF SHELL EGGS 
AND U.S. STANDARDS, GRADES, 
AND WEIGHT CLASSES FOR SHELL 
EGGS 

As to Part 56: 

1. Section 56.56 is amended to read: 
§ 56.56 Grading certificate issuance. 

(a) Resident grading basis. Certificates 
will be issued only upon request therefor 
by the applicant for the Service. When 
requested, a grader shall issue a certif¬ 
icate covering product graded by him. 
In addition, a grader may issue a grad¬ 
ing certificate covering product graded 
in whole or in part by another grader 
when the grader has knowledge that the 
product is eligible for certification based 
on personal examination of the product 
or official grading records. 

(b> Other than resident grading. Each 
grader shall, in person or by his author¬ 
ized agent, issue a grading certificate 
covering each product graded by him. A 
grader’s name may be signed on a grad¬ 
ing certificate by a person other than 
the grader, if such person has been des¬ 
ignated as the authorized agent of such 
grader by the National Supervisor: 
Provided, That the certificate is prepared 
from an official memorandum of grading 
signed by the grader: And provided fur¬ 
ther , That a notarized power of attorney 
authorizing such signature has been is¬ 
sued to such person by the grader and is 
on file in the office of grading. In such 
case, the authorized agent shall sign both 
his own and the grader’s name, e.g., 
“John Doe by Richard Roe.” 

2. Section 56.57 is amended to read: 
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§ 56.57 Disposition of grading certifi¬ 
cates. 

The original and a copy of each grad¬ 
ing certificate, issued pursuant to § 56.56, 
and not to exceed two additional copies 
thereof if requested by the applicant 
prior to issuance, shall, immediately 
upon issuance, be delivered or mailed to 
the applicant or person designated by 
him. Other copies shall be filed and re¬ 
tained in accordance with the disposi¬ 
tion schedule for grading program 
records. Additional copies of any such 
certificate may be supplied to any inter¬ 
ested party, as provided in § 56.48. 


PART 70—grading and inspec¬ 
tion OF POULTRY AND EDIBLE 

PRODUCTS THEREOF; AND U.S. 

CLASSES, STANDARDS, AND 
GRADES WITH RESPECT THERETO 

As to Part 70: 

Section 70.201 is amended to read: 

§ 70.201 Issuance and disposition. 

(a) Resident grading basis: Certifi¬ 
cates will be issued only upon a re¬ 
quest therefor by the applicant or the 
Service. When requested, a grader shall 
issue a certificate covering product 
graded by him. In addition, a grader may 
issue a grading certificate covering prod¬ 
uct graded in whole or in part by an¬ 
other grader when the grader has knowl¬ 
edge that the product is eligible for cer¬ 
tification based on personal examination 
of the product or official grading records. 

(b) Other than resident grading: 
Each grader shall, in person or by his 
authorized agent, issue a grading cer¬ 
tificate covering each product graded 
by him. A grader’s name may be signed 
on a grading certificate by a person other 
than the grader if such person has been 
designed as the authorized agent of such 
grader by the National Supervisor: Pro¬ 
vided, That the certificate is prepared 
from an official memorandum of grading 
signed by the grader: And provided fur¬ 
ther, That a notarized power of attorney 
authorizing such signature has been is¬ 
sued to such person by the grader and 
is on file in the office of grading. In such 
case, the authorized agent shall sign 
both his own and the grader’s name, e.g. 
“John Doe by Richard Roe/' 

(c) The original and a copy of each 
grading certificate, issued pursuant to 
§§ 70.200 to 70.202, and not to exceed 
two additional copies thereof if requested 
by the applicant prior to issuance, shall, 
immediately upon issuance, be delivered 
or mailed to the applicant or person des¬ 
ignated by him. Other copies shall be 
filed and retained in accordance with 
the disposition schedule for grading pro¬ 
gram records. Additional copies of any 
such certificate may be furnished to any 
interested party, as provided in § 70.135. 

(Secs. 203, 206, GO Slat. 1087, 1090, as 

amended. 7 U.8.C. 1622. 1624; 29 F.R. 16210, 
as amended; 33 F.R. 10750) 


The amendments pertain solely to 
agency management and procedures and 
should be made effective promptly in the 
interests of good administration. Further 
it does not appear that public rulemak¬ 
ing would result in the Department re¬ 
ceiving additional information on these 
matters. 

Accordingly, pursuant to 5 U.S.C. 553, 
it is found upon good cause that notice 
and other public procedure with respect 
to the amendments are impracticable and 
unnecessary and good cause is found for 
making the amendments effective less 
than 30 days after publication in the 
Federal Register. 

Issued at Washington, D.C., this 25th 
day of May 1971, to become effective on 
publication (5-29-71). 

G. R. Grange, 
Deputy Administrator , 
Marketing Services. 

(FR Doc.71-7619 Filed 6-28-71;8:46 ami 


DELINQUENT ACCOUNTS BILLING 
PROVISIONS; CORRECTION 

Under authority contained in the Agri¬ 
cultural Marketing Act of 1946, as 
amended (7 U.S.C. 1621 et seq.), the U.S. 
Department of Agriculture hereby cor¬ 
rects amendments scheduled to become 
effective July 1, 1971, in the Regulations 
Governing the Grading and Inspection 
of Domestic Rabbits and Edible Products 
Thereof; and U.S. Specifications for 
Classes, Standards, and Grades with Re¬ 
spect Thereto (7 CFR Part 54); the 
Regulations Governing the Grading of 
Shell Eggs and U.S. Standards, Grades, 
and Weight Classes for Shell Eggs (7 CFR 
Part 56); and the Regulations Govern¬ 
ing the Grading and Inspection of Poul¬ 
try and Edible Products Thereof; and 
U.S. Classes. Standards, and Grades with 
Respect Thereto (7 CFR Part 70). 

Statement of considerations. Amend¬ 
ments were published in the Federal 
Register on April 2, 1971 (36 FJt. 6071- 
6072), concerning the voluntary regula¬ 
tions for the grading and inspection of 
rabbits (7 CFR Part 54), and on April 
28, 1971 (36 F.R. 7893-7894), con¬ 

cerning the voluntary regulations for 
shell egg grading (7 CFR Part 56) and 
grading and inspection of poultry and 
edible products thereof (7 CFR Part 70) 
under the Agricultural Marketing Act of 
1946, as amended (7 U.S.C. 1621 et seq.). 
As a part of these amendments, to be¬ 
come effective July 1, 1971, in the sec¬ 
tions pertaining to resident and nonresi¬ 
dent service, a change was made in 
regard to delinquent accounts. The pro¬ 
visions for making an additional charge 
for accounts due and unpaid after 30 
days from date of billing were amended 
to provide for such charge to apply after 
45 days from date of billing. After further 
study, it has been determined that this is 
not consistent with general policies of 
the Consumer and Marketing Service. 
Therefore, this document corrects said 
amendments to reinstate provisions for 


the additional charge for delinquent ac¬ 
counts to apply after 30 days from date 
of billing. 

The corrections are as follows: 

PART 54—GRADING AND INSPEC¬ 
TION OF DOMESTIC RABBITS AND 
EDIBLE PRODUCTS THEREOF; AND 
U.S. SPECIFICATIONS FOR CLASSES, 
STANDARDS, AND GRADES WITH 
RESPECT THERETO 

As to the amendments set forth at 36 
F.R. 6071-6072, relating to Part 54: 

In amendment 1. amending § 54.108. 
the figure “45” in § 54.108(a) is changed 
to read “30”. 


PART 56—GRADING OF SHELL EGGS 
AND U.S. STANDARDS, GRADES, 
AND WEIGHT CLASSES FOR SHELL 
EGGS 

As to the amendments set forth at 36 
F.R. 7893-7894, relating to Part 56: 

1. In amendment 1, amending § 56.52, 
the figure “45” in § 56.52(a) is changed 
to read “30”. 

2. In amendment 3, .amending § 56.54, 
the following phrase is deleted: “para¬ 
graph (a) is amended by changing the 
figure ‘30’ on line 22 to read ‘45* and”. 


PART 70—grading and inspec¬ 
tion OF POULTRY AND EDIBLE 

PRODUCTS THEREOF; AND U.S. 

CLASSES, STANDARDS, AND 

GRADES WITH RESPECT THERETO 

As to the amendments set forth at 36 
F.R. 7894, relating to Part 70: 

1. In amendment 1, amending § 70.- 

137, the following phrase is deleted: “par¬ 
agraph (a) is amended by changing the 
figure ‘30’ on line 22 to read *45’ and”. 

2. In amendment 2, amending § 70- 

138, the figure “45” in § 70.138(a) is 
changed to read “30”. 

The corrections contained herein do 
not change the regulations presently in 
effect. Further the facts upon which are 
based the determination of appropriate 
charges and billing procedures are pe¬ 
culiarly within the knowledge of this De¬ 
partment and public rulemaking would 
not result in the Department receiving 
additional information. 

Accordingly, pursuant to the admin¬ 
istrative procedure provisions in 5 U.S.C. 
553, it is found upon good cause that 
notice and other public procedure with 
respect to the foreging amendments are 
impracticable and unnecessary. 

The foregoing amendments shall be¬ 
come effective on July 1,1971. 

Issued at Washington, D.C. this 25 th 
day of May 1971. 

G. R. Grange, 
Deputy Administrator 
Marketing Services. 

(FR Doc.71-7618 Filed 5-28-71:8:45 amj 
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Chapter VII—Agricultural Stabiliza¬ 
tion and Conservation Service (Ag¬ 
ricultural Adjustment), Department 
of Agriculture 

SUBCHAPTER B—FARM MARKETING QUOTAS 
AND ACREAGE ALLOTMENTS 

PART 724—BURLEY, FIRE-CURED, 
DARK AIR-CURED, VIRGINIA SUN- 
CURED, CIGAR-BINDER (TYPES 51 
AND 52), CIGAR-FILLER AND 
BINDER (TYPES 42, 43, 44, 53, 54, 
AND 55) AND MARYLAND 
TOBACCO 

Subpart—Proclamation, Determina¬ 
tions, and Announcements of Na¬ 
tional Marketing Quotas and Ref¬ 
erendum Results 

Market Quota Referendum Results 

Basis and purpose. Section 724.22 is 
issued pursuant to and in accordance 
with sections 312 and 319 of the Agri¬ 
cultural Adjustment Act of 1938, as 
amended, to proclaim the results of the 
Burley tobacco marketing quota referen¬ 
dum for the 3 marketing years beginning 
October 1, 1971, October 1, 1972, and 
October 1, 1973. Under the provisions 
of section 319 of the Act, the Secretary 
proclaimed national marketing quotas on 
a poundage basis for Burley tobacco for 
the 1971-72, 1972-73, and 1973-74 mar¬ 
keting years, and announced the amount 
of the national marketing quota for such 
kind of tobacco for the 1971-72 market¬ 
ing year <36 F.R. 7593). The Secretary 
announced <36 F.R. 7613) that a referen¬ 
dum would be conducted at polling 
places on May 4. 1971, to determine 
whether Burley tobacco producers were 
in favor of or opposed to marketing 
quotas for the 3 marketing years be¬ 
ginning October 1, 1971, October 1. 1972, 
and October 1. 1973. Since the only pur¬ 
pose of thisr document is to proclaim the 
results of the referendum, it is hereby 
found and determined that with respect 
to this proclamation, application of the 
notice and procedure provisions of 5 
U.S.C. 553 in unnecessary. 

§ 724.22 Burley tobacco —1971-72, 
1972—73, and 1973—74 marketing 
years. 

In a referendum of farmers engaged 
m the production of the 1970 crop of 
burley tobacco held on May 4. 1971, 
328.608 farmers voted. Of those voting. 
317,327 or 96.6 percent, favored quotas 
for a period of 3 years beginning Octo¬ 
ber 1, 1971; 11,281 or 3.4 percent op¬ 
posed quotas. Therefore, the national 
marketing quota of 513 million pounds 
Proclaimed April 21. 1971, which under 
the provisions of section 319 of the Act 
results in the allocation of 555 million 
pounds to producers, will be in effect, and 
marketing quotas will be in effect for the 
3 marketing years beginning October 1, 
1973 ° Ctob€r l ' 1972 ' and October 1, 

<Secs. 301, 312, 319. 375. 52 Stat. 38. as 
amended. 46, as amended, 85 Stat. 23. 52 Stat. 
ms** amende <h 7 U.S.C. 1301, 1312, 1314c, 


Signed at Washington, D.C., on 
May 25, 1971. 

Carroll G. Brunthaver, 
Acting Administrator, Agricul¬ 
tural Stabilization and Con¬ 
servation Service. 

[FR Doc.71-7564 Filed 5-28-71:8:48 am] 


Chapter IX—Consumer and Market¬ 
ing Service (Marketing Agreements 

and Orders; Fruits, Vegetables, 

Nuts), Department of Agriculture 

| Lemon Reg. 4821 

part 910—LEMONS GROWN IN 
CALIFORNIA AND ARIZONA 

Limitation of Handling 
§ 910.782 I.<>iiion Regulation 482. 

(a) Findings. <1) Pursuant to the 
marketing agreement, as amended, and 
Order No. 910, as amended <7 CFR Part 
910), regulating the handling of lemons 
grown in California and Arizona, effec¬ 
tive under the applicable provisions of 
the Agricultural Marketing Agreement 
Act of 1937, as amended (7 U.S.C. 601- 
674), and upon the basis of the recom¬ 
mendations and information submitted 
by the Lemon Administrative Committee, 
established under the said amended mar¬ 
keting agreement and order, and upon 
other available information, it is hereby 
found that the limitation of handling of 
such lemons, as hereinafter provided, 
will tend to effectuate the declared policy 
of the act. 

(2) It is hereby further found that it 
is impracticable and contrary to the pub¬ 
lic interest to give preliminary notice to 
engage in public rule-making procedure, 
and postpone the effective date of this 
section until 30 days after publication 
hereof in the Federal Register (5 U.S.C. 
553) because the time intervening be- 
tw'een the date when information upon 
which this section is based became avail¬ 
able and the time when this section must 
become effective in order to effectuate the 
declared policy of the act is insufficient, 
and a reasonable time is permitted, 
under the circumstances, for preparation 
for such effective time; and good cause 
exists for making the provisions hereof 
effective as hereinafter set foith. The 
committee held an open meeting during 
the currant w r eek, after giving due notice 
thereof, to consider supply and market 
conditions for lemons and the need for 
regulation; interested persons were 
afforded an opportunity to submit infor¬ 
mation and views at this meeting; the 
recommendation and supporting infor¬ 
mation for regulation during the period 
specified herein were promptly submitted 
to the Department after such meeting 
was held; the provisions of this section, 
including its effective time, are identical 
with the aforesaid recommendation of 
the committee, and information con¬ 
cerning such provisions and effective 
time has been disseminated among han¬ 
dlers of such lemons; it is necessary, in 
order to effectuate the declared policy of 
the act. to make this section effective 
during the period herein specified; and 


compliance with this section will not re¬ 
quire any special preparation on the part 
of persons subject hereto which cannot 
be completed on or before the effective 
date hereof. Such committee meeting 
was held on May 25, 1971. 

<b) Order. (1) The respective quanti¬ 
ties of lemons grown in California and 
Arizona which may be handled during the 
period May 30, 1971, through June 5, 
1971, are hereby fixed as follows: 

<i) District 1: Unlimited; 

<ii) District 2: 250,000 cartons; 

(iii) District 3; Unlimited. 

<2) As used in this section, “handled," 
“District 1,” “District 2,“ “District 3,“ and 
“carton" have the same meaning as when 
used in the said amended marketing 
agreement and order. 

(Secs. 1-19, 48 Stat. 31. as amended; 7 U.S.C. 
601-674) 

Dated; May 27,1971. 

Floyd F. Hedlund, 
Director , Fruit and Vegetable 
Division, Consumer and Mar¬ 
keting Service. 

(FR Doc.71-7599 Filed 5-28-71 ;8:52 am 1 


(Nectarine Reg. 1| 

PART 916—NECTARINES GROWN IN 
CALIFORNIA 

Limitation of Shipments 

Findings. (1) Pursuant to the market¬ 
ing agreement, as amended, and Order 
No. 916, as amended <7 CFR Part 916, 36 
F.R. 9289 L regulating the handling of 
nectarines grown in the State of Cali¬ 
fornia. effective under the applicable pro¬ 
visions of the Agricultural Marketing 
Agreement Act of 1937, as amended (7 
U.S.C. 601-674), and upon the basis of 
the recommendations of the Nectarine 
Administrative Committee, established 
under the aforesaid marketing agree¬ 
ment and order, and upon other avail¬ 
able information, it is hereby found that 
the limitation of shipments of nectarines, 
as hereinafter set forth, and in the man¬ 
ner herein provided, will tend to effec¬ 
tuate the declared policy of the act. 

(2) The recommendations by the Nec¬ 
tarine Administrative Committee re¬ 
flect its appraisal of the nectarine crop 
and current and prospective market con¬ 
ditions. Shipments of earlier varieties of 
nectarines have begun. All shipments of 
California nectarines are currently reg¬ 
ulated by grade through May 31, 1971, 
and the grade requirements specified 
herein for all varieties will prevent the 
handling, from June 1. 1971, through 
May 31, 1972, of any nectarines of a 
lower grade than is hereinafter specified. 
Shipments of nectarine varieties being 
regulated by size are expected to begin 
on or about the effective date of this 
regulation. The size requirements pro-- 
vided herein will prevent the handling, 
from June 1, 1971, through October 31, 
1971, of any nectarines smaller in size 
than is hereinafter specified, for the 
named varieties. Furthermore, the grade 
and size requirements provided herein 
are necessary to provide consumers with 
good quality fruit consistent with (1) the 
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overall quality of the crop, and (2) 
maximizing returns to the producers 
pursuant to the declared policy of the 
act. 

(3) It is hereby further found that it 
is impracticable, unnecessary, and con¬ 
trary to the public interest to give pre¬ 
liminary notice, engage in public rule- 
making procedure, and postpone the ef¬ 
fective date of this regulation until 30 
days after publication thereof in the 
Federal Register (5 U.S.C. 553) in that, 
as hereinafter set forth, the time inter¬ 
vening between the date when informa¬ 
tion upon which this regulation is based 
became available and the time when 
this regulation must become effective in 
order to effectuate the declared policy of 
the act is insufficient; a reasonable time 
is permitted, under the circumstances, 
for preparation of such effective time; 
and good cause exists for making the 
provisions hereof effective not later than 
the date hereinafter specified. A reason¬ 
able determination as to the supply of, 
and the demand for, such nectarines 
must await the development of the crop 
thereof; adequate information thereon 
was not available to the Nectarine Ad¬ 
ministrative Committee until the date 
hereinafter set forth on which an open 
meeting was held, after giving due notice 
thereof, to consider the need for, and the 
extent of, regulation of shipments of such 
nectarines; interested persons were 
afforded an opportunity to submit in¬ 
formation and views at this meeting; the 
recommendation and supporting infor¬ 
mation for regulation during the period 
specified herein were promptly submitted 
to the Department after such meeting 
w'as held; shipments of the current crop 
of such nectarines have begun; this regu¬ 
lation should be applicable to all such 
shipments, upon expiration date of the 
currently effective Nectarine Regulation 
1 § 916.340 (35 F.R. 7961) . in order to ef¬ 
fectuate the declared policy of the act; 
the provisions of this regulation are iden¬ 
tical with the aforesaid recommendation 
of the committee; information concern¬ 
ing such provisions and effective time has 
been disseminated among handlers of 
such nectarines; and compliance with 
the provisions of this regulation will not 
require of handlers any preparation 
therefor which cannot be completed by 
the effective time hereof. Such committee 
meeting was held on May 18. 1971. 

§ 916.342 Nectarine Regulation 1. 

(a) Order. (1) During the period 
June 1, 1971, through May 31, 1972, no 
handler shall handle any package or con¬ 
tainer of any variety of nectarines unless 
such nectarines grade at least U.S. No. 1: 
Provided, That nectarines 2 inches in 
inches in diameter or smaller, or 4 x 4 
size or smaller, shall not have fairly light 
colored, fairly smooth scars which exceed 
the aggregate area of a circle three- 
eighth inch in diameter, and nectarines 
larger than 2 inches in diameter, or 
larger than 4x4 size, shall not have 
fairly light colored, fairly smooth scars 
which exceed an aggregate area of a 
circle one-half inch in diameter: Pro¬ 


vided, further. That 25 percent of the 
surface of each fruit of the Sun Free and 
Golden Grand varieties may be affected 
by fairly smooth or smooth russeting. 

(2) During the period June 1, 1971, 
through October 31, 1971: 

(i) No handler shall handle any pack¬ 
age or container of Grand River or May- 
fair nectarines unless: 

(a) Such nectarines, when packed in a 
standard basket, are of a size not smaller 
than a size that will pack a 3 x 4 x 5 
standard pack; 

<b) Such nectarines, when packed in 
a No. 22D standard lug box, are of a size 
that will pack, in accordance with the re¬ 
quirements of a standard pack, not more 
than 112 nectarines in the lug box; or 

(c) Such nectarines, when packed in 
any container other than the containers 
specified in (a) and (b) of this subpara¬ 
graph (2) (i), measure not less than one 
and fourteen-sixteenth (l l yi6> inches in 
diameter: Provided , That not to exceed 
10 percent, by count, of the nectarines in 
any such container may fail to meet such 
diameter requirement. 

(ii) No handler shall handle any 
package or container of June Belle, June 
Grand, May Grand, Red June, Sunbright, 
or Sunrise nectarines unless; 

(a) Such nectarines, when packed in 
a standard basket, are of a size not 
smaller than a size that will pack a 
4x4 standard pack; 

(b) Such nectarines, when packed in 
a No. 22D standard lug box, are of a size 
that will pack, in accordance with the 
requirement of a standard pack, not 
more than 108 nectarines in the lug box; 
or 

(c) Such nectarines, when packed in 
any container other than the containers 
specified in (a) and (b) of this subpara¬ 
graph (2) (ii), measure not less than two 
(2) inches in diameter: Provided, That 
not to exceed 10 percent, by count, of 
the nectarines in any such container 
may fail to meet such diameter 
requirement. 

(iii) No handler shall handle any 
package or container of Early Sun 
Grand, Grandandy, Independence, Star 
Grand I, Star Grand II, Sun Flame, or 
Sun Grand nectarines unless: 

(a) Such nectarines, when packed in 
a No. 22D standard lug box, are of a size 
that will pack, in accordance with the 
requirements of a standard pack, not 
more than 96 nectarines in the lug box; 
or 

(b) Such nectarines, when packed in 
any container other than in a No. 22D 
standard lug box, measure not less than 
two and one-eighth (2 ! / 8 > inches in 
diameter: Provided, That not to exceed 
10 percent, by count, of the nectarines 
in any such container may fail to meet 
such diameter requirement. 

(iv) No handler shall handle any 
package or container of Autumn Grand. 
Clinton-Strawberry, Fantasia 88, Flame 
Kist, Gold King, Granderll, Grandeur, 
Grand Prize, Hi-Red, Late Le Grand, Le 
Grand, Red Grand, Regal Grand, Rich¬ 
ard’s Grand. Royal Grand. September 
Grand, or Sun Free nectarines, unless: 


(a) Such nectarines, when packed in 
a No. 22D standard lug box, are of a size 
that will pack, in accordance with the 
requirements of a standard pack, not 
more than 88 nectarines in the lug box; 
or 

(b) Such nectarines, when packed in 
any container other than in a No. 22D 
standard lug box, measure not less than 
two and one-fourth ( 2V i) inches in 
diameter: Provided, That not to exceed 
10 percent, by count, of the nectarines 
in any such container may fail to meet 
such diameter requirement. 

(3) When used herein, “diameter/’ 
“U.S. No. 1.” and “standard pack” shall 
have the same meaning as set forth in 
the U.S. Standards for Grades of Nec¬ 
tarines (§§ 51.3145-51.3160 of this title); 
“standard basket” shall mean the stand¬ 
ard basket set forth in section 43592 of 
the Agricultural Code of California; “No. 
22D standard lug box” shall have the 
same meaning as set forth in section 
43601 of the Agricultural Code of Cali¬ 
fornia; and all other terms shall have 
the same meaning as when used in the 
marketing agreement and order. 

(Sees. 1-19, 48 Stat. 31, as amended; 7 U.S.C. 
601-674) 

Dated: May 26.1971. 

Paul A. Nicholson, 
Deputy Director, Fruit and Veg¬ 
etable Division, Consumer 
and Marketing Service. 

[FR Doc.71-7559 Filed 5-28-71;8:47 am] 


Chapter X—Consumer and Marketing 
Service (Marketing Agreements and 
Orders; Milk), Department of Agri¬ 
culture 

lDocket No. AO-160-A44, etc.) 

MILK IN MIDDLE ATLANTIC AND 
CERTAIN OTHER MARKETING AREAS 

Order Amending Orders 


7 CFR Marketing area Docket No. 

part 


1000 (Applicable to all the following 

areas.) 

1004 Middle AtlanUc.AO-160-A14. 

1001 Massachusetts-Rhode Island- A0-14-A4S. 

New Hampshire. 

1002 New York-New Jersey.AO-71-A61. 

1006 Upper Florida.....AO-356A7. 

1007 Georgia.AO-3G6-AG. 

1011 Appalachian..AO-251-A13. 

1012 Tampa Bay...AO-347-A11. 

1013 Southeastern Florida.AO-286-A19. 

1015 Connecticut...AO-305-A27. 

1030 Chicago Regional..AO-361-A4. 

1032 Southern Illinois.AO-313-A21. 

1033 Ohio Valley_ . AO-166-A4I. 

1036 Eastern Ohio-Western Penn- AO-179-A33. 

sylvania. . __ 

1040 Southern Michigan.AO-225-A23. 

1043 Upstate Michigan.AO-247-A16. 

1044 Michigan Upper Peninsula-AO-290-A18. 

1046 Louisville-Lcxington-Evans- AO-123-A38. 

ville. 

1049 Indiana.AO-319-AU. 

1050 Central Illinois. AO-355-A10. 

1060 Minnesota-North Dakota.AO-360-A5. 

1061 Southeastern Minnesota- AO-367-A3. 

Northern Iowa. 

1002 8t. Louis-Oxarks...AO-10-A43. 

1003 Quad Cities-Dubuque.AO-105-A3*- 

1064 Greater Kansas City...AO-28-A30. 

1065 Nebraska-Western Iowa. AO-jiO-A-4. 

1068 Mhmoapolis-St. Paul. AO-173-A20 

1060 Duluth-Superior.AO-155-A18 

1070 Cedar Rupids-Iowa City.AO-229-A23 
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7 C F K Marketing area Docket No. 

I*art 


1071 Neosho Valley.AO-227-A25 

1073 Wiehlta. AO-173- A25 

1075 Black Hills.... ... AO-248-A13 

1076 Eastern South Dakota. AO-280-A16 

1078 North Central Iowa.AO-272-A18. 

1079 Dps Moines...AO-295-A21. 

1000 Chattanooga.AO-266-A14. 

10**4 New Orleans. AO-108-A31. 

1006 Northern Louisiana. AO-257-A19. 

1097 Memphis.AO-2L9-A24. 

1098 Nashville.AO-184-A30. 

lOW Paducah...AO-1*3-A2A. 

1101 Knoxville. . AO-195-A20. 

1102 Fort Smith.AO-237-A19. 

1103 Mississippi. AO-346-A13. 

1104 Bed River Valley. AO-29H-A17. 

1106 Oklahoma Metropolitan.AO-210-A29. 

1108 Central Arkansas....AO-243-A21. 

1120 Lubbook-Plainview.AO-328-AI2* 

1121 South Texas. ... AO-364-A4. 

1124 Orcgon-Washlngtoo__ AO-368-A3. 

1125 Puget Sound..AO-226-A22. 

1126 North Texas.. AO-231-A36. 

1127 San Antonio.. AO-232-A22. 

1128 Central West Texas__ AO-238-A25. 

1129 Aostin-Waco_. AO-256-A18. 

1130 Corpus Christ!. AO-259-A22. 

1131 Central Arizona.. AO-271-A14. 

1132 Texas Panhandle. . AO-262-A21. 

1133 Inland Empire.. . AO-275-A22. 

1134 Western Colorado.AO-301-A12. 

1136 Great Basin.. . A 0-309 A16. 

1137 Eastern Colorado.AO-326-A16. 

1138 Rio Grande Valley...AO-336-A17. 


Findings and Determinations 

The findings and determinations here¬ 
inafter set forth are supplementary and 
in addition to the findings and deter¬ 
minations previously made in connection 
with the issuance of each of the aforesaid 
orders and of the previously issued 
amendments thereto; and all of the said 
previous findings and determinations are 
hereby ratified and affirmed, except inso¬ 
far as such findings and determinations 
may be in conflict with the findings and 
determinations set forth herein. 

The following findings are hereby 
made with respect to each of the afore¬ 
said orders: 

la) Findings upon the basis of the 
hearing record. Pursuant to the provi¬ 
sions of the Agricultural Marketing 
Agreement Act of 1937, as amended (7 
U.S.C. 601 et seq.) f and the applicable 
rules of practice and procedure govern¬ 
ing the formulation of marketing agree¬ 
ments and marketing orders (7 CFR Part 
900), a public hearing was held upon 
certain proposed amendments to the ten¬ 
tative marketing agreements and to the 
orders regulating the handling of milk in 
the respective marketing areas. 

Upon the basis of the evidence intro¬ 
duced at such hearing and the record 
thereof, it is found that: 

( 1) The said order as hereby amended, 
and all of the terms and conditions 
thereof, will tend to effectuate the de¬ 
clared policy of the Act; 

<2) The parity prices of milk, as deter¬ 
mined pursuant to section 2 of the Act, 
are not reasonable in view of the price of 
feeds, available supplies of feeds, and 
other economic conditions which affect 
market supply and demand for milk in 
the said marketing area, and the mini¬ 
mum prices specified in the order as 
hereby amended, are such prices as will 
reflect the aforesaid factors, insure a 
sufficient quantity of pure and whole¬ 
some milk, and be in the public interest; 
and 


(3) The said order as hereby amended, 
regulates the handling of milk in the 
same manner as, and is applicable only 
to persons in the respective classes of 
industrial or commercial activity speci¬ 
fied in, a marketing agreement upon 
which a hearing has been held. 

(b) Determinations. It is hereby de¬ 
termined that: 

(1) The refusal or failure of handlers 
(excluding cooperative associations spe¬ 
cified in section 8c ( 9) of the Act) of more 
than 50 percent of the milk, which is 
marketed within each of the respective 
marketing areas, to sign a proposed 
marketing agreement, tends to prevent 
the effectuation of the declared policy 
of the Act; 

(2) The issuance of this order, amend¬ 
ing each of the specified orders, is the 
only practical means pursuant to the de¬ 
clared policy of the Act of advancing the 
interests of producers as defined in the 
respective orders as hereby amended; 

(3) The issuance of the order amend¬ 
ing each of the specified orders, except 
the Austin-Waco, North Centred Iowa, 
Fort Smith, Memphis, and Michigan 
Upper Peninsula orders, is approved or 
favored by at least two-thirds of the pro¬ 
ducers who, during the determined rep¬ 
resentative period, were engaged in the 
production of milk for sale in the respec¬ 
tive marketing areas; and 

(4) The issuance of the order amend¬ 
ing the Austin-Waco, North Central 
Iowa. Fort Smith. Memphis, and Michi¬ 
gan Upper Peninsula orders is approved 
or favored by at least three-fourths of 
the producers who, during the deter¬ 
mined representative period, were en¬ 
gaged in the production of milk for sale 
in the respective marketing areas. 

Order relative to hayidling. It is there¬ 
fore ordered, that on and after the effec¬ 
tive date hereof, the handling of milk in 
each of the aforesaid marketing areas 
shall be in conformity to and in com¬ 
pliance with the terms and conditions of 
the aforesaid orders, as amended, and as 
hereby further amended, as follows: 


PART 1000—GENERAL PROVISIONS 
OF FEDERAL MILK MARKETING 
ORDERS 

Sec. 

1000.1 Scope and purpose of Part 1000. 

1000.2 Definitions. 

1000.3 Market administrator. 

1000.4 Continuity and separability of pro¬ 

visions. 

1000.5 Handler responsibility for records 

and facilities. 

1000.8 Termination of obligations. 

§ 1000.1 Scope and purpose of Part 

1000. 

This part sets forth certain terms, defi¬ 
nitions, and provisions which shall be 
common to and part of each Federal milk 
marketing order except as specifically 
defined otherwise, or modified, or other¬ 
wise provided, in an individual order. 

§ 1000.2 Definitions. 

The following terms shall have the fol¬ 
lowing meanings as used in the order: 


(a) Act . “Act” means Public Act No. 
10, 73d Congress, as amended and as re¬ 
enacted and amended by the Agricultural 
Marketing Agreement Act of 1937, as 
amended (7 U.S.C. 601 etseq.). 

(b) Order. “Order” means the appli¬ 
cable part of Title 7 of the Code of Fed¬ 
eral Regulations issued pursuant to sec¬ 
tion 8c of the Act as a Federal milk 
marketing order (as amended). 

(c) Department. “Department” means 
the U.S. Department of Agriculture. 

(d) Secretary. “Secretary” means the 
Secretary of Agriculture of the United 
States or any officer or employee of the 
Department to whom authority has 
heretofore been delegated, or to whom 
authority may hereafter be delegated to 
act in his stead. 

(e) Person. “Person” means any indi¬ 
vidual, partnership, corporation, associa¬ 
tion, or other business unit. 

§ 1000.3 Market administrator. 

(a) Designation. The agency for the 
administration of the order shall be a 
market administrator selected by the 
Secretary and subject to removal at the 
Secretary’s discretion. The market ad¬ 
ministrator shall be entitled to compen¬ 
sation determined by the Secretary. 

(b) Powers. The market administra¬ 
tor shall have the following powers 
with respect to each order under his 
administration: 

(1) Administer the order in accord¬ 
ance with its terms and provisions; 

(2) Make rules and regulations to ef¬ 
fectuate the terms and provisions of the 
order; 

(3) Receive, investigate, and report 
complaints of violations to the Secretary; 
and 

(4) Recommend amendments to the 
Secretary. 

(c) Duties. The market administrator 
shall perform all the duties necessary to 
administer the terms and provisions of 
each order under his administration, 
including, but not limited to, the 
following: 

(I) Execute and deliver to the Secre¬ 
tary a bond covering himself and a bond 
covering any person designated by the 
Secretary to act in his stead. The re¬ 
spective bond shall be: 

(1) Delivered within 45 days after lie 
(or the acting market administrator) 
enters upon his duties; 

(ii) Effective as of the date he (or the 
acting market administrator) enters 
upon his duties; 

(iii) Conditioned upon the faithful 
performance of the market administra¬ 
tor's duties; and 

(iv) In an amount and with surety 
thereon satisfactory to the Secretary: 

(2) Employ and fix the compensation 
of persons necessary to enable him to 
exercise his powers and perform his 
duties; 

(3) Pay out of funds provided by the 
administrative assessment, except ex¬ 
penses associated with functions for 
which the order provides a separate 
charge, all expenses necessarily incurred 
in the maintenance and functioning of 
his office and in the performance of his 
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duties, including his own bond and com¬ 
pensation and the necessary bonds of his 
employees; 

(4) Keep records which will clearly 
reflect the transactions provided for in 
the order, and upon request by the Sec¬ 
retary, surrender the records to his suc¬ 
cessor or such other person as the Sec¬ 
retary may designate; 

(5) Furnish information and reports 
requested by the Secretary and submit 
his records to examination by the Sec¬ 
retary; 

(6) Announce publicly at his discre¬ 
tion, unless otherwise directed by the 
Secretary, by such means as he deems 
appropriate, the name of any handler 
who, after the date upon which he is 
required to perform such act, has not: 

(i) Made reports required by the 
order; 

(11) Made payments required by the 
order; or 

(iii) Made available records and fa¬ 
cilities as required pursuant to § 1000.5; 

(7) Prescribe reports required of each 
handler under the order. Verify such re¬ 
ports and the payments required by the 
order by examining records (including 
such papers as copies of income tax re¬ 
ports, fiscal and product accounts, cor¬ 
respondence, contracts, documents or 
memoranda of the handler, and the rec¬ 
ords of any other persons that are rele¬ 
vant to the handler’s obligation under 
the order). by examining such handler’s 
milk handling facilities; and by such 
other investigation as the market ad¬ 
ministrator deems necessary for the pur¬ 
pose of ascertaining the correctness of 
any report or any obligation under the 
order. Reclassify skim milk and butter- 
fat received by any handler if such ex¬ 
amination and investigation discloses 
that the original classification was 
incorrect. 

(8) Furnish each regulated handler a 
written statement of such handler’s ac¬ 
counts with the market administrator 
promptly each month. Furnish a cor¬ 
rected statement to such handler if 
verification discloses that the original 
statement w T as incorrect; and 

(9) Prepare and disseminate publicly 
for the benefit of producers, handlers, 
and consumers such statistics and other 
information concerning operation of the 
order and facts relevant to the provi¬ 
sions thereof (or proposed provisions) as 
do not reveal confidential information. 

§ 1000.4 Continuity and separability of 
provisions. 

(a) Effective time. The provisions of 
the order or any amendment to the order 
shall become effective at such time as 
the Secretary may declare and shall 
continue in force until suspended or 
terminated. 

(b) Suspension or termination. The 
Secretary shall suspend or terminate any 
or all of the provisions of the order when¬ 
ever he finds that such provision(s) ob¬ 
structs or does not tend to effectuate 
the declared policy of the Act. The order 
shall terminate whenever the provisions 
of the Act authorizing it cease to be in 
effect 


(c) Continuing obligations . If upon 
the suspension or termination of any or 
all of the provisions of the order, there 
are any obligations arising under the 
order, the final accrual or ascertainment 
of which requires acts by any handler, 
by the market administrator, or by any 
other person, the power and duty to per¬ 
form such further acts shall continue 
notwithstanding such suspension or 
termination. 

(d) Liquidation. (1) Upon the sus¬ 
pension or termination of any or all 
provisions of the order, the market ad¬ 
ministrator, or such other liquidating 
agent designated by the Secretary, shall 
if so directed by the Secretary liquidate 
the business of the market administra¬ 
tor’s office, dispose of all property in his 
possession or control, including accounts 
receivable and execute and deliver all 
assignments or other instruments neces¬ 
sary or appropriate to effectuate any 
such disposition; and 

(2) If a liquidating agent is so desig¬ 
nated, all assets and records of the mar¬ 
ket administrator shall be transferred 
promptly to such liquidating agent. If, 
upon such liquidation, the funds on hand 
exceed the amounts required to pay out¬ 
standing obligations of the office of the 
market admininstrator and to pay nec¬ 
essary expenses of liquidation and dis¬ 
tribution, such excess shall be distributed 
to contributing handlers and producers 
in an equitable manner. 

(e) Separability of provisions. If any 
provision of the order or its application 
to any person or circumstances is held 
invalid, the application of such provision 
and of the remaining provisions of the 
order to other persons or circumstances 
shall not be affected thereby. 

§ 1000.5 Handler responsibility for rec¬ 
ords and facilities- 

Each handler shall maintain and re¬ 
tain records of his operations and make 
such records and his facilities available 
to the market administrator. If adequate 
records of a handler, or of any other per¬ 
sons, that are relevant to the obligation 
of such handler are not maintained and 
made available, any skim milk and but- 
terfat required to be reported by such 
handler for which adequate records are 
not available shall not be considered ac¬ 
counted for or established as used in a 
class other than the highest priced class. 

(a) Records to be maintained. (1) 
Each handler shall maintain records of 
his operations (including, but not lim¬ 
ited to, records of purchases, sales, proc¬ 
essing, packaging, and disposition) as 
are necessary to verify whether such 
handler has any obligation under the 
order, and if so, the amount of such obli¬ 
gation. Such records shall be such as to 
establish for each plant or other receiv¬ 
ing point for each month: 

(i) The quantities of skim milk and 
butterfat contained in, or represented 
by, products received in any form, in¬ 
cluding inventories on hand at the be¬ 
ginning of the month, according to form, 
time, and source of each receipt; 

(ii) The utilization of all skim milk 
and butterfat showing the respective 


quantities of such skim milk and butter¬ 
fat in each form disposed of or on hand 
at the end of the month; and 

(iii) Payments to producers, dairy 
farmers and cooperative associations, in¬ 
cluding the amount and nature of any 
deductions and the disbursement of 
money so deducted. 

(2) Each handler shall keep such 
other specific records as the market ad¬ 
ministrator deems necessary to verify 
or establish such handler’s obligation 
under the order. 

(b) Availability of records and facil¬ 
ities. Each handler shall make available 
all records pertaining to such handler’s 
operations and all facilities the market 
administrator finds are necessary for 
such market administrator to verify the 
information required «to be reported by 
the order and/or to ascertain such han¬ 
dler’s reporting, monetary or other ob¬ 
ligation under the order. Each handler 
shall permit the market administrator 
to weigh, sample, and test milk and milk 
products and observe plant operations 
and equipment and make available to the 
market administrator such facilities as 
are necessary to carry out his duties. 

(c) Retention of records. All records 
required under the order to be made 
available to the market administrator 
shall be retained by the handler for a 
period of 3 years to begin at the end of 
the month to which such records per¬ 
tain. If, within such 3-year period, the 
market administrator notifies the han¬ 
dler in writing that the retention of such 
records, or of specified records, is nec¬ 
essary in connection with a proceeding 
under section 8c(15) (A) of the Act or a 
court action specified in such notice, the 
handler shall retain such records, or 
specified records, until further written 
notification from the market adminis¬ 
trator. The market administrator shall 
give further written notification to the 
handler promptly upon the termination 
of the litigation or when the records are 
no longer necessary in connection there¬ 
with. 

§ 1000.6 Termination of obligations. 

The provisions of this section shall 
apply to any obligation under the order 
for the payment of money: 

(a) Except as provided in paragraphs 
(b) and (c) of this section, the obliga¬ 
tion of any handler to pay money re¬ 
quired to be paid under the terms of the 
order shall terminate 2 years after the 
last day of the month during which the 
market administrator receives the han¬ 
dler's report of receipts and utilization 
on which such obligation is based, unless 
within such 2-year period, the market 
administrator notifies the handler in 
writing that such money is due and pay¬ 
able. Service of such written notice shall 
be complete upon mailing to the han¬ 
dler’s last known address and it shall 
contain but need not be limited to the 
following information: 

(1) The amount of the obligation: 

(2) The month(s) on which such 
obligation is based; and 

(3) If the obligation is payable to one 
or more producers or to a cooperative 
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association (except an obligation to be 
prorated to producers under an indi¬ 
vidual handler pool), the name of such 
producer(s) or such cooperative associa¬ 
tion, or if the obligation is payable to 
the market administrator, the account 
for which it is to be paid; 

(b) If a handler fails or refuses, with 
respect to any obligation under the order, 
to make available to the market admin¬ 
istrator all records required by the order 
to be made available, the market admin¬ 
istrator may notify the handler in writ¬ 
ing, within the 2-year period provided 
for in paragraph (a) of this section, of 
such failure or refusal. If the market 
administrator so notifies a handler, the 
said 2-year period with respect to such 
obligation shall not begin to run until 
the first day of the month following the 
month during which all such records 
pertaining to such obligation are made 
available to the market administrator; 

(c) Notwithstanding the provisions of 
paragraphs (a) and (b) of this section, 
a handler’s obligation under the order to 
pay money shall not be terminated with 
respect to any transaction involving 
fraud or willful concealment of a fact, 
material to the obligation, on the part 
of the handler against whom the obliga¬ 
tion is sought to be imposed; and 

(d) Unless the handler files a petition 
pursuant to section 8c(15) (A) of the Act 
and the applicable rules and regulations 
(7 CFR 900.50 et seq.) within the appli¬ 
cable 2-year period indicated below, the 
obligation of the market administrator: 

(1) To pay a handler any money 
Jhich such handler claims to be due 
him under the terms of the order shall 
terminate 2 years after the end of the 
month during which the skim milk and 
butterfat involved in the claim were re¬ 
ceived; or 

(2) To refund any payment made by 
a r^. nc ^ er (deluding a deduction or off¬ 
set by the market administrator) shall 
terminate 2 years after the end of the 
month during which payment was made 
by the handler. 


PART 1001—milk in the massa- 
CHUSETTS-RHODE ISLAND-NEW 
HAMPSHIRE MARKETING AREA 

1. The center headings are revised as 
follows: “General Definitions” to “Gen¬ 
eral Provisions and Definitions” and 

Reports, Records, and Facilities” to 

'Reports.” 

2. Sections 1001.1, 1001.5, 1001.6, 

JW1.30, 1001 -* 1 . 1001.44, 1001.45. 1001.90. 
™1.91, 1001.92, 1001.93, 1001.94, 1001.95, 
1001.96, and the center heading “Miscel¬ 
laneous Provisions” are revoked. 

3. A new 5 1001.1 is added as follows: 
§1001,1 General provisions. 

The terms, definitions, and provisions 
rj Part 1000 of this chapter are hereby 
incorporated by reference and made a 
Part of this order. 

, *• 1x1 5 1001.32 paragraphs (a) through 
are revoked, and the section title and 
introductory text are revised as follows: 


§ 1001.32 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

• • • • # 

5. In § 1001.42 a new paragraph (e) is 
added as follow’s: 

§ 1001.42 Report* regarding individual 
producers and dairy farmers. 

• • * * • 

(e) Each handler shall submit to the 
market administrator, within 10 days 
after his request made not earlier than 
20 days after the end of the month, his 
producer payroll for the month, which 
shall show for each producer: 

(1) The daily and total pounds of milk 
delivered and its average butterfat test; 
and 

(2) The net amount of the handler’s 
payments to the producer, with the 
prices, deductions, and charges involved. 


PART 1002—MILK IN NEW YORK- 

NEW JERSEY MARKETING AREA 

1. Tlie center headings are revised as 
follow's: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1002.1, 1002.2, 1002.4, 

1002.20, 1002.21, 1002.33, 1002.34, 1002.43, 
1002.91, 1002.92 1002.93. 1002.94, 1002.95, 
and the center heading “Miscellaneous” 
are revoked. 

3. A new § 1002.1 is added as follows: 
§ 1002.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1002.12(e) the reference to 
“s 1002.33” is changed to “§ 1000.5”. 

5. In § 1002.22 paragraphs (a) through 
(h) and paragraph <k) are revoked, and 
the section title and introductory text 
are revised as follows: 

§ 1002.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

• • • ♦ • 


PART 1004—MILK IN MIDDLE 
ATLANTIC MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1004.1, 1004.2, 1004.3, 

1004.4, 1004.20, 1004.21, 1004.32, 1004.33, 
1004.43, 1004.89a, 1004.90. 1004.91, 

1004.92, 1004.93, 1004.100, 1004.101, and 
the center headings “Effective Time, 
Suspension, or Termination” and “Mis¬ 
cellaneous Provisions,” are revoked. 

3. A new § 1004.1 is added as follows: 


§ 1004.1 General provision*. 

The terms, definitions, and provisions 
in Part 1000 of tliis chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1004.22 paragraphs (a) through 
(i) are revoked and the section title and 
introductory text are revised as follows: 

§ 1004.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 


PART 1006—MILK IN UPPER FLORIDA 
MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1006.1.1006.2 1006.3,1006.4. 
1006.20, 1006.21, 1006.33, 1006.34, 1006.80, 
1006.90. 1006.91, 1006.92, 1006.93, 1006 - 
100, 1006.101, and the center headings 
“Effective Time, Suspension, or Termi¬ 
nation” and “Miscellaneous Provisions” 
are revoked. 

3. A new § 1006.1 is added as follows: 
§ 1006.1 General provision*. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In paragraph (c) of § 1006.17, the 
reference “pursuant to § 1006.33” is 
revoked. 

5. In § 1006.22 paragraphs (a) through 
(i) are revoked, and the section title and 
introductory text are revised as follows: 

§ 1006.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

• • • • » 

6. In § 1006.40 the proviso is revoked 
and the colon preceding it is changed to a 
period. 


PART 1007—MILK IN GEORGIA 
MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions’* to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1007.1,1007.2,1007.3,1007.4, 
1007.25, 1007.26, 1007.33, 1007.34, 1007.80, 
1007.90, 1007.91, 1007.92, 1007.93, 1007.- 
100, 1007.101, and the center headings 
“Effective Time, Suspension, or Termi¬ 
nation’* and “Miscellaneous Provisions” 
are revoked. 

3. A new § 1007.1 is added as follows: 

§ 1007.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
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incorporated by reference and made a 
part of this order. 

4. In paragraph (c) of § 1007.17, the 
reference “pursuant to § 1007.33“ is 
revoked. 

5. In § 1007.27 paragraphs (a) through 
(i) are revoked, and the section title and 
introductory text are revised as follows: 

§ 1007.27 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

* • * • • 

6. In § 1007.40 the proviso is revoked 
and the colon preceding it is changed to a 
period. 


PART 1011—MILK IN APPALACHIAN 
MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1011.1, 1011.2, 1011.3, 

1011.4, 1011.20, 1011.21, 1011.33, 1011.34, 

1011.43, 1011.73, 1011.99, 1011.100, 

1011.101, 1011.102, 1011.103, 1011.110, 

1011.111, and the center headings “Effec¬ 
tive Time, Suspension, or Termination” 
and “Miscellaneous Provisions” are 
revoked. 

3. A new § 1011.1 is added as follows: 
§1011.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1011.22 paragraphs (a) 
through (h) and paragraph (j) are re¬ 
voked, and the section title and intro¬ 
ductory text are revised as follows: 

§ 1011.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 


PART 1012—MILK IN TAMPA BAY 
MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Provi¬ 
sions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1012.1, 1012.2, 1012.3, 

1012.4, 1012.20, 1012.21, 1012.33, 1012.34, 
1012.80, 1012.90, 1012.91, 1012.92, 

1012.93, 1012.100, 1012.101, and the cen¬ 
ter headings “Effective Time, Suspension, 
or Termination” and “Miscellaneous Pro¬ 
visions” are revoked. 

3. A new § 1012.1 is added as follows: 

§1012.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 


4. In paragraph (c) of § 1012.17, the 
reference “pursuant to § 1012.33” is 
revoked. 

5. In § 1012.22 paragraphs (a) through 
(i) are revoked, and the section title and 
introductory text are revised as follows: 

§ 1012.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

• • • • • 

6. In § 1012.40 the proviso is revoked 
and the colon preceding the proviso is 
changed to a period. 


PART 1013—MILK IN SOUTHEASTERN 
FLORIDA MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1013.1, 1013.2, 1013.3. 

1013.4, 1013.25, 1013.26. 1013.32, 1013.33, 

1013.43, 1013.74, 1013.87, 1013.100. 

1013.101, 1013.102, 1013.103, 1013.110, 

1013.111, and the center headings “Ef¬ 
fective Time, Suspension, or Termina¬ 
tion” and “Miscellaneous Provisions” are 
revoked. 

3. A new § 1013.1 is added as follows: 
§1013.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In paragraph (c) of § 1013.17, the 
reference “pursuant to § 1013.32” is 
revoked. 

5. In § 1013.27 paragraphs (a) through 
(i) are revoked, and the section title 
and introductory text are revised as 
follows: 

§ 1013.27 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

* • ♦ • • 


PART 1015—MILK IN CONNECTICUT 
MARKETING AREA 

1. The center headings are revised as 
follows: “General Definitions” to “Gen¬ 
eral Provisions and Definitions” and “Re¬ 
ports, Records, and Facilities” to “Re¬ 
ports.” 

2. Sections 1015.1, 1015.5, 1015.6, 

1015.30, 1015.31, 1015.44, 1015.45, 1015.90, 
1015.91, 1015.92, 1015.93, 1015.94, 1015.95, 
1015.96 and the center heading “Miscel¬ 
laneous Provisions” are revoked. 

3. A new § 1015.1 is added as follows: 

§ 1015.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 


4. In § 1015.32 paragraphs (a) through 
(f) and paragraphs (h) through (j) are 
revoked, and the section title and in¬ 
troductory text are revised as follows: 

§ 1015.32 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

* • * • . • 

5. In § 1015.42 a new paragraph <d> 
is added as follows: 

§ 1015.42 Reports regarding individual 
producers. 

• • ♦ ♦ • 

(d) Each handler under § 1015.9 (a), 
(c). and (d) shall submit to the market 
administrator, within 5 days after his 
request made not earlier than 22 days 
after the end of the month, his producer 
payroll for the month, which shall show 
for each producer or with respect to 
producer milk received from a coopera¬ 
tive association in its capacity as a han¬ 
dler under § 1015.9(d): 

(1) The daily and total pounds of milk 
delivered and its average butterfat test; 
and 

(2) The net amount of the handler s 
payments to the producer, or cooperative 
association with the prices, deductions, 
and charges involved. 

6. In § 1015.80 the last sentence is 
revoked. 


PART 1030—MILK IN CHICAGO 
REGIONAL MARKETING AREA 

1. The center headings are revised as 
follows: "Definitions” to "General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to "Reports.” 

2. Sections 1030.1, 1030.2, 1030.3, 

1030.4, 1030.20, 1030.21, 1030.32, 1030.33, 

1030.43, 1030.89, 1030.90, 1030.91, 1030.92, 
1030.93, 1030.100, 1030.101, and the cen¬ 
ter headings “Effective Time, Suspen¬ 
sion, or Termination” and “Miscellane¬ 
ous Provisions” are revoked. 

3. A new §1030.1 is added as follows: 

§ 1030.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1030.16 paragraph (b) is revised 
as follows: 

§ 1030.16 Producer milk. 

• • • • • 

(b) Received at a pool plant from a 
cooperative association handler pursuant 
to § 1030.13(e). The utilization value oi 
such milk at class prices shall be in¬ 
cluded in the receiving handler’s net pool 
obligation pursuant to § 1030.70; 

• • • • • 

5. In § 1030.22 paragraphs (a) through 
(i) are revoked, and the section title ana 
introductory text are revised as follows. 
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§ 1030.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

• * ♦ * • 


PART 1032—MILK IN SOUTHERN 
ILLINOIS MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1032.1, 1032.2, 1032.3, 

1032.4, 1032.20, 1032.21, 1032.34, 1032.35, 
1032.42. 1032.72, 1032.90, 1032.100, 

1032.101, 1032.102, 1032.103, 1032.104, 
1032.105, and the center headings “Ter¬ 
mination of Obligations” and “Miscel¬ 
laneous Provisions” are revoked. 

3. A new § 1032.1 is added as follows: 

§ 1032.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1032.22 paragraphs (a) through 
(g) and paragraph (j) are revoked, and 
the section title and introductory text 
are revised as follows: 

§ 1032.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 


PART 1033—MILK IN OHIO VALLEY 
MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1033.1, 1033.2, 1033.3, 

1033.4, 1033.25, 1033.26, 1033.32, 1033.33, 
1033.44, 1033.80, 1033.81, 1033.82, 1033.83, 
1033.90. 1033.91, 1033.92 and the center 
headings “Effective Time and Suspension 
or Termination” and “Miscellaneous 
Provisions” are revoked. 

3. A new § 1033.1 is added as follows: 

§ 1033.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In paragraph (c) of 5 1033.18 the 
reference “pursuant to § 1033.32” is 
revoked. 

5. In § 1033.27 paragraphs (a) through 
(j) and subparagraph (1) of paragraph 
( 1> are revoked, and the section title 
and introductory text are revised as 

follows: 

§ 111*33.27 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ l°00*3(c) of this chapter, the market 
administrator shall perform the follow- 
mg duties: 

• • • • • 
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PART 1036—MILK IN EASTERN OHIO- 

WESTERN PENNSYLVANIA MAR¬ 
KETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1036.1, 1036.2, 1036.3, 

1036.4, 1036.25, 1036.26, 1036.33, 1036.34, 
1036.63, 1036.79, 1036.90, 1036.91, 1036.92, 
1036.93, 1036.100, 1036.101, and the cen¬ 
ter headings “Effective Time, Suspension, 
or Termination” and “Miscellaneous 
Provisions” are revoked. 

3. A new § 1036.1 is added as follows: 
§ 1036.1 General provisions. 

Tlie terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In paragraph (c) of § 1036.17 the 
reference “pursuant to § 1036.33” is 
revoked. 

5. In § 1036.27 paragraphs (a) through 
(g) and paragraphs (i) and <k) are re¬ 
voked, and the section title and intro¬ 
ductory text are revised as follows: 

§ 1036.27 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the following 
duties: 

* • * * * 

6. In § 1036.40 the proviso is revoked 
and the colon preceding it is changed to a 
period. 

PART 1040—MILK IN SOUTHERN 

MICHIGAN MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Handler 
Reports, Records, and Facilities” to 
“Reports.” 

2. Sections 1040.1, 1040.2, 1040.3, 

1040.4, 1040.25, 1040.26, 1040.32, 1040.33, 

1040.67, 1040.100, 1040.101, 1040.102, 

1040.103, 1040.104, 1040.110, 1040.111, and 
the center headings “Effective Time, 
Suspension or Termination” and “Mis¬ 
cellaneous Provisions” are revoked. 

3. A new § 1040.1 is added as follows: 

§1040.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1040.27 paragraphs (a) through 
(f) and paragraphs <h) through (j) are 
revoked, and the section title and intro¬ 
ductory text are revised as follows: 

§ 1040.27 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties. 

* • • • « 

5. Section 1040.44 is revised as follows: 

§ 1010.44 Bulk deliveries by a coopera¬ 
tive association. 

Milk in bulk delivered by a cooperative 
association as a handler under § 1040.7 
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(c) or from the pool plant of a coopera¬ 
tive association to a handler’s pool plant 
shall be classified according to use or 
disposition by the latter handler and the 
value thereof at the class prices shall be 
included in his net pool obligation pur¬ 
suant to § 1040.60. 

6. Section 1040.90 is revised as follows: 
§ 1010.90 Handler exemption. 

Only §§ 1040.31 and 1000.5 of this 
chapter, as incorporated by § 1040.1, shall 
apply to a handler who operates a plant, 
other than a plant described in § 1040.16 
<b>. located outside the marketing area 
from which fluid milk products are dis¬ 
posed of within the marketing area on 
a route(s) but from which the disposi¬ 
tion of fluid milk products on all routes 
operated wholly or partly within the 
marketing area averages less than 600 
pounds per day for the month, and from 
w'liich no milk is transferred to other 
handlers. 

7. In § 1040.91 paragraph (a) is re¬ 
vised as follows: 

§ 1040.91 Handlers subject to other 
Federal orders. 

( a) Only § 1040.31, paragraph <b) of 
this section, and § 1000.5 of this chapter, 
as incorporated by § 1040.1, shall apply 
to a handler who operates a plant at 
which during the month milk is fully 
subject to the classification, pricing, and 
payment provisions of another order is¬ 
sued pursuant to the Act and the dispo¬ 
sition of fluid milk products, except filled 
milk, in the other Federal marketing area 
exceeds that in the Southern Michigan 
marketing area. 

♦ • • • • 

8. Section 1040.92 is revised as follows: 
§ 1040.92 Producer handler exemption. 

Only §§ 1040.31 and 1000.5 of this 
chapter, as incorporated by § 1040.1, 
shall apply to a producer-handler. 


PART 1043—MILK IN UPSTATE 
MICHIGAN MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1043.1, 1043.2, 1043.3. 

1043.4. 1043.20. 1043.21, 1043.34, 1043.35, 
1043.44, 1043.64, 1043.78, 1043.90, 1043.91, 
1043.92, 1043.93, 1043.100, 1043.101. and 
the center headings “Effective Time, Sus¬ 
pension or Termination” and “Miscel¬ 
laneous Provisions” are revoked. 

3. A new § 1043.1 is added as follows: 

§ 1013.1 Gcnerul provision*-. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1043.22 paragraphs (a) through 
(h) are revoked, and the section title 
and introductory text are revised as 
follows: 

§ 1013.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
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administrator shall perform the follow¬ 
ing duties: 

• • • • • 

5. Section 1043.81 is revised as follows: 

§ 1013.81 Producer-handler exemption. 

Only §§ 1043.32 and 1000.5 of this 
chapter, as incorporated by § 1043.1, 
shall apply to a producer-handler. 

6. Section 1043.82 is revised as follows: 

§1013.82 Handler exemption. 

Only §§ 1043.33 and 1000.5 of this 
chapter, as incorporated by § 1043.1, 
shall apply to a handler who operates a 
plant from which an average of less than 
100 points (one point being defined as 
one pint of half-and-half or one quart 
of any other Class I product) of Class I 
milk per day is disposed of in the mar¬ 
keting area during the month on routes. 


PART 1044—MILK IN MICHIGAN 

UPPER PENINSULA MARKETING 
AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1044.1, 1044.2, 1044.3, 

1044.4, 1044.20, 1044.21, 1044.34, 1044.35, 
1044.44, 1044.64, 1044.75, 1044.90, 1044.91, 

1044.92, 1044.93, 1044.100, 1044.101, and 
the center headings “Effective Time, 
Suspension, or Termination” and “Mis¬ 
cellaneous Provisions” are revoked. 

3. A new § 1044.1 is added as follows: 

§ 1044.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1044.22 paragraphs (a) through 
(h) are revoked, and the section title 
and introductory text are revised as 
follows: 

§ 1044.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

• • • • • 

5. Section 1044.80 is revised as follows: 
§ 1044.80 Producer-handler exemption. 

Only §§ 1044.33 and 1000.5 of this 
chapter, as incorporated by § 1044.1, 
shall apply to a producer handler. 

6. Section 1044.81 is revised as 
follows: 

§ 1044.81 Exempt handler. 

Only §§ 1044.33 and 1000.5 of this 
chapter, as incorporated by § 1044.1, 
shall apply to a handler who operates a 
fluid milk plant, of the type specified in 
§ 1044.8(a), located outside the market¬ 
ing area from which an average of less 
than 600 pounds of fluid milk products 
per day are disposed of during the month 
in the marketing area on route(s). 


part 1046—MILK IN LOUISVILLE- 
LEXINGTON-EVANSVILLE MARKET¬ 
ING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1046.1, 1046.2, 1046.3, 

1046.4, 1046.20, 1046.21, 1046.33, 1046.34, 

1046.43, 1046.89, 1046.90, 1046.91, 1046.92, 

1046.93, 1046.100, 1046.101, and the cen¬ 
ter headings “Effective Time, Suspension, 
or Termination” and “Miscellaneous Pro¬ 
visions” are revoked. 

3. A new § 1046.1 is added as follows: 

§ 1046.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1046.22 paragraphs (a) through 
(i) and paragraph (1) are revoked, and 
the section title and introductory text 
are revised as follows: 

§ 1046.22 Additional duties of the mar¬ 
ket administrator. 

In addition*to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 


PART 1049—MILK IN INDIANA 
MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1049.1, 1049.2, 1049.3, 

1049.4, 1049.25. 1049.26, 1049.33, 1049.34, 

1049.43, 1049.87, 1049.90, 1049.91, 1049.92, 

1049.93, 1049.100, 1049.101, and the cen¬ 
ter headings “Effective Time, Suspension 
or Termination” and “Miscellaneous 
Provisions” are revoked. 

3. A new § 1049.1 is added as follows: 

§ 1049.1 General provision*. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1049.27 paragraphs (a) through 
(i) and paragraph (1) are revoked, and 
the section title and introductory text 
are revised as follows: 

§ 1049.27 Additional duties of the mar¬ 
ket administrator. . 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

• • * * ♦ 


PART 1050—MILK IN CENTRAL 
ILLINOIS MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to "General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 


2. Sections 1050.1, 1050.2, 1050.3, 

1050.4, 1050.20, 1050.21, 1050.34, 1050.35, 
1050.42, 1050.72, 1050.90, 1050.100, 

1950.101, 1050.102, 1050.103, 1050.1'1, 
1050.105, and the center headings “Ter¬ 
mination of Obligations” and “Miscel¬ 
laneous Provisions” are revoked. 

3. A new § 1050.1 is added as follows: 

§ 1050.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1050.22 paragraphs (a) through 
(g) and paragraph (j) are revoked, and 
the section title and introductory text 
are revised as follows: 

§ 1050.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 


PART 1060—MILK IN MINNESOTA- 
NORTH DAKOTA MARKETING AREA 

1. The center headings are revised as 
follows: “General Definitions” to “Gen¬ 
eral Provisions and Definitions” and 
“Reports, Records, and Facilities” to 
“Reports.” 

2. Sections 1060.1, 1060.4, 1060.6. 

1060.7, 1060.30, 1060.31, 1060.38, 1060.39, 

1060.43, 1060.89, 1060.90, 1060.91, 1060.92, 

1060.93, 1060.100, 1060.101, and the 

center headings “Effective Time, Suspen¬ 
sion, or Termination” and “Miscellaneous 
Provisions” are revoked. 

3. A new § 1060.1 is added as follows: 

§ 1060.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1060.32 paragraphs (a) through 
(i) are revoked, and the section title and 
introductory text are revised as follows: 

§ 1060.32 Additional duties of llie mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c), of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

+ • « * • 


PART 1061—MILK IN SOUTHEASTERN 

MINNESOTA-NORTHERN IOWA 

(DAIRYLAND) MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1061.1, 1061.2. 1061.3, 

1061.4, 1061.20, 1061.21, 1061.32, 1061.33, 

1061.43, 1061.93. 1061.94, 1061.95, 1061 - 
100, 1061.101, 1061.102, 1061.103, and the 
center heading “Effective Time, Suspen¬ 
sion, or Termination” are revoked. 

3. A new § 1061.1 is added as follows: 
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§1061.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1061.22 paragraphs (a) through 

(g) are revoked, and paragraph (i), the 
section title and introductory text are 
revised as follows: 

§ 1061.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3 (c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

• • * * * 

(i) On or before the 12th day after 
the end of each month, announce the 
uniform price computed pursuant to 
§ 1061.71 and the producer butterfat 
differential pursuant to § 1061.81. 

♦ • • • *■ 


PART 1062—MILK IN ST. LOUIS- 
OZARKS MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1062.1,1062.2, 1062.3, 1962.4, 
1062.20, 1062.21, 1062.33, 1062.34, 1062.43, 
1062.72, 1062.89, 1062.90, 1062.91, 1062.92, 

1062.93, 1062.94, 1062.95, and the center 
heading “Miscellaneous Provisions” are 
revoked. 

3. A new § 1062.1 is added as follows: 
§1062.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1062.22 paragraphs (a) through 

(h) and paragraph (j) are revoked, and 
the section title and introductory text 
are revised as follows: 

§ 1062.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
$ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

* • * • » 


PART 1063—MILK IN QUAD 
CITIES-DUBUQUE MARKETING AREA 


1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1063.1, 1063.2, 1063.3, 

1063.4, 1063.20, 1063.21, 1063.32, 1063.33, 

1063.43, 1063.89, 1063.90, 1063.91, 1063.92, 

1063.93, 1063.94, 1063.95, and the center 
heading “Miscellaneous Provisions” are 
revoked. 

3. A new § 1063.1 is added as follows: 
$ 1063.1 General provision*. 


The terms, definitions, and provision} 
in Part 1000 of this chapter are hereby 
incorporated by reference and made £ 
Part of this order. 


4. In § 1063.22 paragraphs (a) through 

(i) are revoked, and the section title and 
introductory text are revised as follows: 

§ 1063.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 


PART 1064—MILK IN GREATER 

KANSAS CITY MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1064.1, 1064.2, 1064.3, 

1064.4, 1064.20, 1064.21, 1064.33, 1064.34, 

1064.43, 1064.89, 1064.90, 1064.91, 1064.92, 

1064.93, 1064.100. 1064.101. and the cen¬ 
ter headings “Effective Time, Suspension, 
or Termination” and “Miscellaneous Pro¬ 
visions” are revoked. 

3. A new § 1064.1 is added as follows: 

§ 1064.1 General provision*. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1064.22 paragraphs (a) through 
(h) and paragraph (k) are revoked, and 
the section title and introductory text 
are revised as follows: 

§ 1064.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 


PART 1065—MILK IN NEBRASKA- 
WESTERN IOWA MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1065.1, 1065.2, 1065:3, 

1065.4, 1065.20, 1065.21, 1065.33, 1065.34, 

1065.43, 1065.74, 1065.87, 1065.90, 1065.91, 
1065.92, 1065.93, 1065.94, 1065.95, and 
the center heading “Miscellaneous Pro¬ 
visions” are revoked. 

3. A new § 1065.1 is added as follows: 
§ 1065.1 General provision*. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In paragraph (b) of § 1065.15, the 
reference “pursuant to § 1065.33” is 
revoked. 

5. In § 1065.22 revoke paragraphs (a) 
through (i) and revise the section title 
and introductory text as follows: 

§ 1065.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 


6. In § 1065.61 the introductory text 
is revised as follows: 

§ 1065.61 Plant* subject to other Fed¬ 
eral orders. 

Only §§ 1065.32, 1000.5 of this chapter, 
as incorporated by § 1065.1, and para¬ 
graph (c) of this section shall apply to 
a handler with respect to the operation 
of plants described in paragraphs (a) 
or <b) of this paragraph. 


PART 1068—MILK IN MINNEAPOLIS- 
ST. PAUL, MINN., MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1068.1, 1068.2, 1068.3, 

1068.5, 1068.6, 1068.20, 1068.21, 1068.33, 
1068.34, 1068.43, 1068.73, 1068.93, 1068.94, 
1068.100, 1068.101, 1068.102, 1068.103, 

and the center heading “Effective Time, 
Suspension, or Termination” are revoked. 

3. A new § 1068.1 is added as follows: 

§ 1068.1 General provision*. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1068.22 paragraphs (a) through 
(f) are revoked, and the section title and 
introductory text are revised as follows: 

§ 1068.22 Additional dutic* of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

• • • • * 

5. In the introductory paragraph of 
§ 1068.62, the reference “§ 1068.33” is 
changed to “§ 1000.5 of this chapter.” 


PART 1069—MILK IN DULUTH- 
SUPERIOR MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1069.1, 1069.2, 1069.3, 

1069.4, 1069.20, 1069.21, 1069.33, 1069.34, 

1069.43, 1069.72, 1069.89, 1069.90, 1069.91, 
1069.92, 1069.93, 1069.94, 1069.95, and the 
center heading “Miscellaneous Provi¬ 
sions” are revoked. 

3. A new § 1069.1 is added as follows: 
§ 1069.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1069.22 paragraphs (a) through 
(h) and paragraph (j) are revoked, and 
the section title and introductory text 
are revised as follows: 

§ 1069.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
$ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 
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PART 1070—MILK IN CEDAR RAPIDS- 

IOWA CITY MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions" to “General Pro¬ 
visions and Definitions" and "Reports, 
Records, and Facilities’* to “Reports." 

2. Sections 1070.1. 1070.2, 1070.3. 

1070.4. 1070.20, 1070.21, 1070.32, 1070.33, 

1070.43. 1070.89. 1070.90. 1070.91, 1070.92, 
1070.93. 1070.100. 1070,101. and the cen¬ 
ter headings “Effective Time, Suspen¬ 
sion, or Termination" and “Miscella¬ 
neous Provisions" are revoked. 

3. A new § 1070.1 is added as follows: 

§ 1070.1 General provision*. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are heieby 
incorporated by reference and made a 
part of this order. 

4. In | 1070.22 paragraphs (a) through 
(i) are revoked, and the section title and 
introductory text are revised as follows: 

§ 1070.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 


PART 1071—MILK IN NEOSHO 
VALLEY MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions" to “General Pro¬ 
visions and Definitions’ and “Reports, 
Records, and Facilities" to “Reports." 

2. Sections 1071.1. 1071.2, 1071.3, 

1071.4. 1071.20. 1071.21. 1071.33, 1071.34, 

1071.43. 1071 98, 1071.100. 1071.101, 

1071.102, 1071.103, 1071.110, 1071.111, 

and the center headings “Effective Time, 
Suspension, or Termination" and “Mis¬ 
cellaneous Provisions" are revoked. 

3. A new § 1071.1 is added as follows: 

§ 1071.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1071.22 paragraphs (a) through 
(h) and paragraph (k) are revoked, and 
the section title and introductory text 
are revised as follows: 

§ 1071.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 


PART 1073—MILK IN WICHITA, 
KANS., MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions" to “General Pro¬ 
visions and Definitions" and “Reports, 
Records, and Facilities" to “Reports." 

2. Sections 1073.1, 1073.2, 1073.3, 

1073.4, 1073.20, 1073.21. 1073.33, 1073.34. 

1073.43, 1073.72, 1073.89, 1073.90, 1073.91, 


1073.92, 1073.93, 1073.94, 1073.95, and the 
center heading “Miscellaneous Provi¬ 
sions" are revoked. 

3. A new § 1073.1 is added as follows: 
§ 1073.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1073.22 paragraphs (a) through 
(h) and paragraph (j) are revoked, and 
the section title and introductory text 
are revised as follows: 

§ 1073.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

« * • ♦ • 


PART 1075—MILK IN BLACK HILLS, 

S. DAK., MARKETING AREA 

1. The center headings are revised 
as follows: “Definitions" to “General 
Provisions and Definitions" and “Re¬ 
ports, Records, and Facilities" to 
“Reports." 

2. Sections 1075.1, 1075.2, 1075.3, 

1075.4, 1075.25, 1075.26, 1075.32, 1075.33, 

1075.43, 1075.74, 1075.89, 1075.90, 1075.91, 
1075.92, 1075.93, 1075.94, 1075.95, and the 
center headings “Effective Time, Sus¬ 
pension, or Termination" and “Miscel¬ 
laneous Provisions" are revoked. 

3. A new § 1075.1 is added as follows: 

§ 1075.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1075.27 paragraphs (a) through 
(i) are revoked, and the section title and 
introductory text are revised as follows: 

§ 1075.27 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

* * • • • 


PART 1076—MILK IN EASTERN 
SOUTH DAKOTA MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions" to “General Pro¬ 
visions and Definitions" and “Reports, 
Records, and Facilities" to “Reports." 

2. Sections 1076.1. 1076.2, 1076.3, 

1076.4, 1076.25, 1076.26, 1076.33, 1076.34. 

1076.43, 1076.76, 1076.86, 1076.100, 

1076.101, 1076.102. 1076.103. 1076.104, 
1076.105, and the center heading “Mis¬ 
cellaneous Provisions" are revoked. 

3. A new § 1076.1 is added as follows: 

§ 1076.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 


4. In § 1076.27 paragraphs (a) through 
(i) are revoked, and the section title and 
introductory text are revised as follows: 

§ 1076.27 Additional duties of llie mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(0 of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

• • • • • 

5. In § 1076.61 the introductory text is 
revised as follows: 

§ 1076.61 Plants subject to other Fed¬ 
eral orders. 

Only §§ 1076.32, 1000.5 of this chapter, 
as incorporated by § 1076.1, and para¬ 
graph (c) of this section shall apply to 
a handler with respect to the operation 
of plants described in paragraph (a) 
or (b) of this section. 

* • • 0 • 


PART 1078—MILK IN NORTH 
CENTRAL IOWA MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions" to “General Pro¬ 
visions and Definitions" and “Reports, 
Records, and Facilities" to “Reports." 

2. Sections 1078.1,1078.2,1078.3, 1078.4, 
1078.20. 1078.21, 1078.32, 1078.33. 1078.43, 
1078.86, 1078.90, 1078.91. 1078.92, 1078.93, 
1078.100, 1078.101, and the center head¬ 
ings “Effective Time, Suspension, or 
Termination" and “Miscellaneous Pro¬ 
visions" are revoked. 

3. A new $ 1078.1 is added as follows: 

§ 1078.1 General provision*. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1078.22 paragraphs (a) through 
(i) are revoked, and the section title 
and introductory text are revised as 
follows: 

§ 1078.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 


PART 1079—MILK IN DES MOINES, 
IOWA, MARKETING AREA 

1. The center headings are revised as 
follows: •‘Definitions” to “General Pro¬ 
visions and Definitions" and "Reports, 
Records, and Facilities” to “Reports." 

2. Sections 1079.1,1079.2.1079.3.1079.4. 
1079.25, 1079.26, 1079.32, 1079.33. 1079.43. 
1079.89, 1079.90, 1079.91, 1079.92, 1079.93, 
1079.100, 1079.101, and the center head¬ 
ings "Effective Time. Suspension, or 
Termination” and "Miscellaneous Pro¬ 
visions” are revoked. 

3. A new § 1079.1 is added as follows: 

§ 1079.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 
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4. In § 1079.27 paragraphs (a) through 
(i) are revoked, and the section title and 
introductory text are revised as follows: 

§ 1079.27 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

• • • • • 


PART 1090—MILK IN CHATTA¬ 
NOOGA, TENN., MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions’' to “General Provi- 
visions and Definitions’ , and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1090.1, 1090.2, 1090.4, 

1090.19, 1090.25, 1090.26. 1090.32, 1090.33, 

1090.43, 1090.75, 1090.87, 1090.100, 

1090.101, 1090.102, 1090.103, 1090.110, 

1090.111, and center headings "Effective 
Time, Suspension, or Termination” and 
’’Miscellaneous Provisions” are revoked. 

3. A new § 1090.1 is added as follows: 
§1090.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In §1090.27 paragraphs (a) through 

(g) and paragraphs (i) and (j) are re¬ 
voked, and the section title and intro¬ 
ductory text are revised as follows: 

§ 1090.27 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

• • * • « 


PART 1094—MILK IN NEW ORLEANS, 
LA., MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1094.1, 1094.2, 1094.3, 

1094. 5, 1094.20, 1094.21. 1094.34, 1094.35, 

1094.43, 1094.77, 1094.87, 1094.100. 

1094.101, 1094.102, 1094.103, 1094.110, 
1094.111, and the center headings “Ef¬ 
fective Time, Suspension, or Termina¬ 
tion” and “Miscellaneous Provisions” are 
revoked. 

3. A new § 1094.1 is added as follows: 
§ 1094.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
Part of this order. 

4 - In paragraph (b) of § 1094.16 the 
reference “pursuant to § 1094.34” is re¬ 
voked. 


5. In § 1094.22 paragraphs (a) through 
(i) are revoked, and the section title 
and introductory text are revised as 
follows: 

§ 1094.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

* * * « ♦ 

6. Section 1094.60 is revised as follows: 

§ 1094.60 Producer-handler exemption. 

Only §§ 1094.32 and 1000.5 of this 
chapter, as incorporated by § 1094.1, shall 
apply to a producer-handler. 

7. The introductory text of § 1094.63 
is revised as follows: 

§ 1094.63 Plants subject to other Fed¬ 
eral orders. 

Only §§ 1094.32 and 1000.5 of this 
chapter, as incorporated by § 1094.1, and 
paragraph (c) of this section shall ap¬ 
ply to a handler operating a plant speci¬ 
fied in paragraphs (a) or (b) of this 
section. 

• • • • • 


PART 1096—MILK IN NORTHERN 
LOUISIANA MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1096.1, 1096.2, 1096.3, 

1096.4, 1096.25, 1096.26, 1096.33, 1096.34, 

1096.43, 1096.87, 1096.90, 1096.91, 1096.92, 
1096.93, 1096.94. 1096.95, and the center 
heading “Miscellaneous Provisions” are 
revoked. 

3. A new § 1096.1 is added as follows: 
§ 1096.1 General provision*. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1096.27 paragraphs (a) through 
(i) and paragraph (1) are revoked, and 
the section title and introductory text 
are revised as follows: 

§ 1096.27 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

* * • • • 


PART 1097—MILK IN MEMPHIS, 
TENN., MARKETING AREA 

1. The center headings are revised as 
follows: "Definitions” to “General Pro- 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1097.1, 1097.2, 1097.3, 

1097.4, 1097.20, 1097.21, 1097.32, 1097 33 

1097.43, 1097.98, 1097.100. 1097.101, 1097 - 
102, 1097.103, 1097.110, 1097.111, and the 
center headings “Effective Time, Sus¬ 
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pension or Termination” and “Miscella¬ 
neous Provisions” are revoked. 

3. A new § 1097.1 is added as follows: 

§ 1097.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1097.22 paragraphs (a) through 

(h) and paragraphs (j) and (1) are re¬ 
voked, and the section title and intro¬ 
ductory text are revised as follows: 

§ 1097.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

• * • « * 


PART 1098—MILK IN NASHVILLE, 
TENN., MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1098.1, 1098.2, 1098.3, 

1098.4, 1098.20, 1098.21, 1098.33, 1098.34, 

1098.43, 1098.73, 1098.88. 1098.100, 

1098.101, 1098.102, 1098.103, 1098.104, 
1098.105, and the center heading “Mis¬ 
cellaneous Provisions” are revoked. 

3. A new § 1098.1 is added as follows: 
§ 1098.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1098.22 paragraphs (a) through 

(i) are revoked, and the section title and 
introductory text are revised as follows: 

§ 1098.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

• • • » • 


PART 1099—MILK IN PADUCAH, 
KY., MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1099.1,1099.2,1099.3,1099 4 
1099.20, 1099.21, 1099.33, 1099.34, 1099 42* 
1099.89. 1099.90, 1099.91, 1099.92, 1099.93,* 
1099.100, 1099.101, and the center head¬ 
ings “Effective Time, Suspension, or 
Termination” and “Miscellaneous Provi¬ 
sions” are revoked. 

3. A new § 1099.1 is added as follows: 
§ 1099.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1099.22 paragraphs (a) through 
(g) and paragraphs (i) and (j) are re¬ 
voked, and the section title and intro¬ 
ductory text are revised as follows: 
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§ 1099.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 


PART 1101—MILK IN KNOXVILLE, 
TENN., MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1101.1,1101.2,1101.3,1101.4, 

1101.20, 1101.21, 1101.32, 1101.33, 1101.43. 
1101.73, 1101.89, 1101.100, 1101.101, 

1101.102, 1101.103, 1101.110, 1101.111, 

and the center headings “Effective Time, 
Suspension, or Termination” and “Mis¬ 
cellaneous Provisions” are revoked. 

3. A new § 1101.1 is added as follows: 

§1101.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1101.22 paragraphs (a) through 
(i) are revoked, and the section title and 
introductory text are revised as follows: 

§ 1101.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 


PART 1102—MILK IN FORT SMITH, 
ARK., MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1102.1, 1102.2, 1102.3, 

1102.4, 1102.20, 1102.21, 1102.33, 1102.34, 

1102.43, 1102.85, 1102.100, 1102.101, 

1102.102, 1102.103, 1102.110. 1102.111, 

and the center headings “Effective Time, 
Suspension, or Termination” and “Mis¬ 
cellaneous Provisions” are revoked. 

3. A new § 1102.1 is added as follows: 

§ 1102.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1102.22 paragraphs (a) through 
(h) and paragraph (1) are revoked, and 
the section title and introductory text are 
revised as follows: 

§ 1102.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow- 
duties: 

* • * * ♦ 


PART 1103—MILK IN MISSISSIPPI 
MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1103.1. 1103.2, 1103.3, 

1103.4, 1103.20, 1103.21, 1103.33, 1103.34, 

1103.43. 1103.100, 1103.105, 1103.106, 

1103.107, 1103.108,1103.109, 1103.110, and 
the center heading “Miscellaneous Pro¬ 
visions” are revoket 

3. A new § 1103.1 is added as follows: 

§1103.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1103.22 paragraphs (a) through 
(h) and paragraphs (k> and (1) are re¬ 
voked, and the Lection title and intro¬ 
ductory text are revised as follows: 

§ 1103.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

• • • • • 


PART 1104—MILK IN RED RIVER 
VALLEY MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to Reports.” 

2. Sections 1104.1, 1104.2, 1104.3, 

1104.5, 1104.25, 1104.26, 1104.33, 1104.34, 

1104.43. 1104.87, 1104.90, 1104.91, 1104.92. 
1104.93, 1104.100, 1104.101. and the cen¬ 
ter headings “Effective Time, Suspension, 
or Termination” and “Miscellaneous 
Provisions” are revoked. 

3. A new § 1104.1 is added as follows: 

§1101.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1104.27 paragraphs (a) through 
(g) and paragraphs (i) and (j) are re¬ 
voked, and the section title and intro¬ 
ductory text are revised as follows: 

§ 1101.27 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the following 
duties: 

* * ♦ * * 


PART 1106—MILK IN OKLAHOMA 
METROPOLITAN MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1106.1, 1106.2, 1106.3, 

1106.4, 1106.20, 1106.21, 1106.33, 1106.34, 


1106.43, 1106.89, 1106.90, 1100.91, 1106.92, 
1106.93, 1106.100, 1106.101, and the cen¬ 
ter headings “Effective Time, Suspension, 
or Termination” and “Miscellaneous 
Provisions” are revoked. 

3. A new § 1106.1 is added as follows: 

§1106.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1106.22 paragraphs (a) through 
(h) and paragraph (k) are revoked, 
and the section title and introductory 
text are revised as follows: 

§ 1106.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties : 

0 0 0 0 0 


PART 1108—MILK IN CENTRAL 

ARKANSAS MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Provi¬ 
sions and Definitions” and “Reports, 
Records, and Facilities” to “Reports." 

2. Sections 1108.1. 1108.2, 1108.3, 

1108.5, 1108.25, 1108.26, 1108.32, 1108.33, 

1108.43, 1108.75, 1108.87, 1108.100, 

1108.101, 1108.102, 1108.103, 1108.110, 
1108.111, and the center headings “Effec¬ 
tive Time, Suspension, or Termination” 
and “Miscellaneous Provisions” are 
revoked. 

3. A new § 1108.1 is added as follows: 
§1108.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1108.27 paragraphs (a) through 
(g) and paragraph (j) are revoked, and 
the section title, introductory text, and 
paragraph (i) are revised as follows: 

§ 1108.27 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

• • • • • 

(i) On or before the 11th day after the 
end of each of the months March through 
July, the market administrator shall 
notify each handler of the amount of 
base milk and excess milk received from 
each producer. 

• • • 0 * 


PART 1120—MILK IN LUBBOCK- 
PLAINVIEW, TEX., MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1120.1, 1120.2. 1120.3. 

1120.4. 1120.25. 1120.26, 1120.32, 1120.33, 
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1120.43, 1120.88, 1120.90, 1120.91. 1120.92, 

1120.93, 1120.94, 1120.95, and the center 
heading “Miscellaneous Provisions’' are 
revoked. 

3. A new § 1120.1 is added as follows: 
§1120.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In paragraph (b) of § 1120.16 the 
reference “pursuant to § 1120.32“ is 
revoked. 

5. In Z 1120.27 paragraphs (a) through 
<i> and paragraph (1) are revoked, and 
the section title and introductory text 
are revised as follows: 

§ 1120.27 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000,3 (c) of this chapter, the market 
administrator shall perform the following 
duties: 


PART 1121—MILK IN SOUTH TEXAS 
MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1121.1. 1121.2, 1121.3, 

1121.4, 1121.20, 1121.21, 1121.33, 1121.34, 

1121.43, 1121.89, 1121.90, 1121.91, 1121.92. 

1121.93, 1121.100, 1121.101, and the cen¬ 
ter headings “Effective Time, Suspension, 
or Termination” and “Miscellaneous 
Provisions” are revoked. 

3. A new § 1121.1 is added as follows*: 

§ 1121.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In paragraph (b) of § 1121.17 the 
reference “pursuant to § 1121.33” is 
revoked. 

5. In § 1121.22 paragraphs (a) through 
<h) and paragraphs (j) and (k) are re¬ 
voked, and the section title and intro¬ 
ductory text are revised as follows: 

§ I 121.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
5 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 



PART 1124—MILK IN OREGON- 
WASHINGTON MARKETING AREA 

}• The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1124.1. 1124.2, 1124.3, 

1124.4, 1124.20, 1124.21, 1124.33. 1124.34. 
1*24.43, 1124.88, 1124.90, 1124.91, 1124.92, 
1124 93.1124.100,1124.101, and the center 
headings “Effective Time, Suspension, or 


Termination” and “Miscellaneous Pro¬ 
visions” are revoked. 

3. A new § 1124.1 is added as follows: 

§ 1121.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In paragraph (c) of § 1124.14 the 
reference “pursuant to § 1124.33” is 
revoked. 

5. In § 1124.22 paragraphs (a) through 
<h) and paragraph (k> are revoked, and 
the section title, introductory text, and 
paragraph (j) are revised as follows: 

§ 1121.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

* • • • • 

tj) On or before the 14th day after 
the end of each month report to each 
cooperative association which so requests 
the amount and class utilization of pro¬ 
ducer milk delivered from members of 
such association to each proprietary han¬ 
dler receiving such milk. For the purpose 
of this report, the milk so received shall 
be prorated to each class in accordance 
with the total utilization of producer 
milk by such handler; 

• • • • • 


PART 1125—MILK IN PUGET SOUND, 
WASH., MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions,” “Reports, Rec¬ 
ords, and Facilities” to “Reports,” and 
“Miscellaneous Provisions” to “Class I 
Base Provisions.” 

2. Sections 1125.1, 1125.2, 1125.3, 

1125.4, 1125.20. 1125.21, 1125.33, 1125.34, 

1125.43, 1125.89. 1125.90, 1125.91. 1125.92. 

1125.93, 1125.100, 1125.101. and the 

center heading “Effective Time, Sus¬ 
pension, or Termination” are revoked. 

3. A new § 1125.1 is added as follows: 

§ 1125.1 General provision*. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1125.14(e) the reference to 
*'§ 1125.33” is changed to “§ 1000.5”. 

5. In § 1125.22 paragraphs (a) 
through (h) and paragraphs (j) and 
(1) are revoked, and the section title 
and introductory text are revised as fol¬ 
lows: 

§ 1125.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 10G0.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 


6. The introductory text of § 1125.66 is 
revised as follows: 


§ 1125.66 Plants subject to other Fed¬ 
eral orders. 

Only §§ 1125.30(e). 1125.32, para¬ 

graph (c) of this section, and § 1000.5, 
as incorporated by § 1125.1, shall apply 
to a handler with respect to the opera¬ 
tion of plants described as follows: 


PART 1126—MILK IN NORTH TEXAS 
MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1126.1, 1126.2, 1126.3, 

1126.4, 1126.25, 1126.26, 1126.33, 1126.34, 

1126.43, 1126.98, 1126.100, 1126.101, 

1126.102, 126.103, 1126.110, 1126.111, and 
the center headings “Effective Time, 
Suspension, or Termination” and “Mis¬ 
cellaneous Provisions” are revoked. 

3. A new § 1126.1 is added as follows: 

§ 1126.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1126.27 paragraphs (a) through 
<h) and paragraph (k) are revoked, and 
the section title and introductory text 
are revised as follows: 

§ 1126.27 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

• • • » • 


PART 1127—MILK IN SAN ANTONIO, 
TEX., MARKETING AREA 

1. The center headings are revised as 
followsr “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1127.1. 1127.2, 1127 3 

1127.20, 1127.21.1127.33. 1127. 34. 1127.43,’ 
112^.89. 1127.90, 1127.91, 1127.92. 1127.93. 
1127.100, 1127.101 and the center head¬ 
ings “Effective Time, Suspension, or 
Termination” and “Miscellaneous Pro¬ 
visions” are revoked. * 

3. A new § 1127.1 is added as follows: 
§1127.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1127.22 paragraphs (a) through 
(h) and paragraph (k) are revoked and 
the section title and introductory text 
are revised as follows: 

§ 1127.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 
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PART 1128—MILK IN CENTRAL WEST 
TEXAS MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1128.1, 1128.2, 1128.3, 

1128.4, 1128.20. 1128.21, 1128.33, 1128.34, 

1128.43, 1128.99, 1128.100, 1128.101, 

1128.102, 1128.103, 1128.110, 1128.111, and 
the center headings “Effective Time, 
Suspension, or Termination” and “Mis¬ 
cellaneous Provisions” are revoked. 

3. A new § 1128.1 is added as follows: 

§1128.1 General pro> isions. 

The terms, definitions, and provisions 
in Part 1000 of tiffs chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1128.22 paragraphs (a) through 
(h) and paragraph (k) are revoked, and 
the section title and introductory text 
are revised as follows: 

§ 1128.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

• * • * • 


PART 1129—MILK IN AUSTIN-WACO, 
TEX., MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Provi¬ 
sions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1129.1, 1129.2, 1129.3, 

1129.4, 1129.25, 1129.26, 1129.33, 1129.34, 

1129.43. 1129.96, 1129.100, 1129.101, 

1129.102, 1129.103. 1129.110, 1129.111. and 
the center headings “Effective Time, 
Suspension, or Termination” and “Mis¬ 
cellaneous Provisions” are revoked. 

3. A new § 1129.1 is added as follows: 

§1129.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1129.27 paragraphs (a) through 
(h) and paragraphs (j) and (1) are 
revoked, and the section title and in¬ 
troductory text are revised as follows: 

§ 1129.27 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

* • • • • 


PART 1130—MILK IN CORPUS 

CHRISTI, TEX., MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions" to “General Pro¬ 
visions and Definitions" and “Reports, 
Records, and Facilities" to “Reports." 

2. Sections 1130.1, 1130.2, 1130.3, 

1130.4, 1130.20, 1130.21, 1130.33, 1130.34, 

1130.43, 1130.89, 1130.90, 1130.91, 1130.92, 


1130.93,1130.100,1130.101, and the center 
headings “Effective Time, Suspension, or 
Termination" and “Miscellaneous Provi¬ 
sions" are revoked. 

3. A new I 1130.1 is added as follows: 
§1130.1 General prov isions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1130.22 paragraphs (a) through 
(h) and paragraphs (j) and (k) are 
revoked, and the section title and in¬ 
troductory text are revised as follows: 

§ 1130.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

» 9 9 • • 


PART 1131—MILK IN CENTRAL 
ARIZONA MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions" to “General Pro¬ 
visions and Definitions" and “Reports, 
Records, and Facilities" to “Reports.” 

2. Sections 1131.1, 1131,2, 1131.3, 

1131.4, 1131.12, 1131.20, 1131.21. 1131.32, 
1131.33, 1131.43, 1131.74, 1131.87, 1131.- 
100,1131.101, 1131.102, 1131.103, 1131.110, 
1131.111, and the center headings “Ef¬ 
fective Time, Suspension, or Termina¬ 
tion" and “Miscellaneous Provisions" 
are revoked. 

3. A new § 1131.1 is added as follows: 
§1131.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In | 1131.22 paragraphs (a) through 
(g) and paragraphs (i) and (j) are re¬ 
voked, and the section title and in¬ 
troductory text are revised as follows: 

§ 1131.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 


PART 1132—MILK IN TEXAS 

PANHANDLE MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions" to “General Pro¬ 
visions and Definitions" and “Reports, 
Records, and Facilities” to “Reports." 

2. Sections 1132.1, 1132.2, 1132.3, 

1132.4, 1132.25, 1132.26, 1132.32, 1132.33, 

1132.43, 1132.90, 1132.100, 1132.101, 

1132.102,1132.103.1132.110,1132.111, and 
the center headings “Effective Time, Sus¬ 
pension, or Termination" and “Miscel¬ 
laneous Provisions" are revoked. 

3. A new § 1132.1 is added as follows: 

§ 1132.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 


incorporated by reference and made a 
part of this order. 

4. In § 1132.12 the paragraphs are re¬ 
designated as follows: “paragraph (b)“ is 
“paragraph (a-1)"; “paragraph (c)" is 
“paragraph (b)"; “paragraph (d)“ is 
“paragraph (c)“; “paragraph (e)" is 
“paragraph (d)“. 

5. In § 1132.27 paragraphs (a) through 
(i) are revoked, and the section title and 
introductory text are revised as follows: 

§ 1132.27 Additional duties of die mar¬ 
ket administrator. 

In addition to the duties, specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

• • • ♦ • 


PART 1133—MILK IN INLAND EMPIRE 
MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions" to “General Pro¬ 
visions and Definitions" and “Reports, 
Records, and Facilities" to “Reports.” 

2. SecUons 1133.1, 1133.2, 1133.3, 

1133.4, 1133.20. 1133.21, 1133.33, 1133.34, 

1113.43, 1133.89. 1133.90, 1133.91, 1133.92, 
1133.93, 1133.100, 1133.101, and the cen¬ 
ter headings “Effective Time, Suspen¬ 
sion, or Termination” and “Miscellane¬ 
ous Provisions" are revoked. 

3. A new § 1133.1 is added as follows: 

§1133.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1133.22 paragraphs (a) through 
<h) and paragraphs (j) and (1) are re¬ 
voked, and the section title and introduc¬ 
tory text are revised as follows: 

§ 1133.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 


PART 1134—MILK IN WESTERN 

COLORADO MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions" to “General Pro¬ 
visions and Definitions" and “Reports, 
Records, and Facilities" to “Reports.” 

2. Sections 1134.1, 1134.2, 1134.3, 

1134.4, 1134.20, 1134.21, 1134.33, 1134.34, 

1134.43, 1134.72, 1134.89, 1134.90. 1134.91, 
1134.92, 1134.93, 1134.100, 1134.101, and 
the center headings “Effective Time, Sus¬ 
pension, or Termination" and “Miscel¬ 
laneous Provisions" are revoked. 

3. A new § 1134.1 is added as follows: 

§1134.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 


FEDERAL REGISTER, VOL. 36, NO. 105—SATURDAY, MAY 29, 1971 











RULES AND REGULATIONS 


9857 


4. In paragraph (b) of § 1134.15 the 
reference “pursuant to § 1134.33” is 
revoked. 

5. In § 1134.22 paragraphs (a) through 
<h) and paragraph (k) are revoked, and 
the section title and introductory text 
are revised as follows: 

§ 1134.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

* * * * • 

6. In § 1134.44 paragraph (a) is re¬ 
vised as follows: 

§ 1134.44 Transfers. 

• * * • • 

(a) At the utilization indicated in 
writing to the market administrator by 
the operators of both plants, on or be¬ 
fore the seventh day after the end of the 
month within which such transfer oc¬ 
curred, otherwise as Class I milk, if 
transferred from a pool plant to the pool 
plant of another handler (except that 
for the purpose of this paragraph milk 
that was physically received at a pool 
plant from a handler pursuant to 
§ 1134.11(d) or in bulk from a plant op¬ 
erated by a cooperative association shall 
be considered as a receipt of producer 
milk at the transferee plant), subject 
to the following conditions: 

• • • • ♦ 

7. In § 1134.46 the introductory text is 
revised as follows: 

§ 1134.46 Allocation of skim milk and 
buttcrfut classified. 

After making the computations under 
§ 1134.45 the market administrator shall 
determine each month for each handler 
the classification of milk received from 
producers by each handler under 
§ 1134.11 (c) and (d) which was not re¬ 
ceived at a pool plant, and the classifica¬ 
tion of milk received from producers, in 
bulk from pool plants operated by coop¬ 
erative associations and from handlers 
under § 1134.11(d) at a pool plant(s). 
For the purpose of this section, milk that 
was physically received at a pool plant 
from a handler pursuant to § 1134.11(d) 
or transferred in bulk from a pool plant 
operated by a cooperative association 
shall be considered as a receipt of pro¬ 
ducer milk at the transferee plant. 

• * # • • 


PART 1136—MILK IN GREAT BASIN 
MARKETING AREA 

1. The center headings are revised as 
follows: ' Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to "Reports.” 

2. Sections 1X36.1, 1136.2, 1136.3, 

1136.4, 1136.20, 1136.21, 1136.33, 1136.34, 
1136.40, 1136.74, 1136.87. 1136.90, 1136.91, 
1136.92. 1136.93, 1136.110, 136.111, and 
the center headings “Effective Time, Sus¬ 


pension, or Termination” and “Miscel¬ 
laneous Provisions” are revoked. 

3. A new § 1136.1 is added as follows: 

§1136.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In paragraph (b) of § 1136.14 the 
reference “pursuant to § 1136.33” is 
revoked. 

5. In § 1136.22 paragraphs (a) through 
(g) and paragraphs (i) and (j) are re¬ 
voked, and the section title and intro¬ 
ductory text are revised as follows: 

§ 1136.22 Additional duties of tlie mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 


6. In § 1136.44 the introductory text is 
revised as follows: 

§ 1136.44 Allocation of skim milk and 
hutterfat classified. 

After making the computations pursu¬ 
ant to § 1136.43, the market administra¬ 
tor shall determine each month the clas¬ 
sification of milk received from producers 
by each cooperative association handler 
pursuant to § 1136.9 (b) and (c) which 
was not received at a pool plant and the 
classification of milk received from pro¬ 
ducers and from cooperative association 
handlers pursuant to § 1136.9(c) by each 
handler. For the purpose of this section, 
milk that was physically received at a 
pool plant from a handler pursuant to 
§ 1136.9(c) shall be considered as a re¬ 
ceipt of producer milk at such plant. 


PART 1137—MILK IN EASTERN 
COLORADO MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1137.1,1137.2, 1137.3,1137.4, 
1137.20, 1137.21, 1137.33, 1137.34, 1137.43, 
1137.72, 1137.89, 1137,90, 1137.91, 1137.92, 
1137.93, 1137.100, 1137.101, and center 
headings “Effective Time, Suspension, or 
Termination” and “Miscellaneous Provi¬ 
sions” are revoked. 

3. A new § 1137.1 is added as follows: 

§ 1137.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In paragraph (b) of § 1137.13 the 
reference “pursuant to § 1137.33” is re¬ 
voked. 

5. In § 1137.22 paragraphs (a) through 
(h) and paragraph (k) are revoked, and 
the section title and introductory text are 
revised as follows: 


§ 1137.22 Additional duties of the mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

• ♦ * * • 

6. In § 1137.44 paragraph (a) is revised 
as follows: 

§ 1137.44 Transfers. 

• * * * * 

(a) At the utilization indicated by the 
operator of both plants, otherwise as 
Class I milk, if transferred from a pool 
plant to another pool plant (except that 
for the purpose of this paragraph milk 
that was physically received at a pool 
plant from a handler pursuant to § 1137.9 
<d) or transferred in bulk from a pool 
plant operated by a cooperative associa¬ 
tion shall be considered as a receipt of 
producer milk at the transferree plant), 
subject to the following conditions: 

• * • * m 

7. In § 1137.46 the introductory text is 
revised as follows: 

§ 1137.46 Allocation of skim milk and 
hutterfat classified. 

After making the computations pur¬ 
suant to § 1137.45, the market adminis¬ 
trator shall determine each month for 
each handler the classification of milk 
received from producers by each handler 
pursuant to § 1137.9 (c) and (d) which 
was not received at a pool plant and the 
classification of milk received from pro¬ 
ducers, in bulk from pool plants operated 
by cooperative associations and from 
handlers pursuant to § 1137.9(d) at a 
pool plant(s). For the purpose of this 
section, milk that was physically received 
at a pool plant from a handler pursuant 
to § 1137.9(d) or transferred in bulk from 
a pool plant operated by a cooperative 
association shall be considered as a re¬ 
ceipt of producer milk at the transferee 
plant. 

* • * • * 


PART 1138—MILK IN RIO GRANDE 
VALLEY MARKETING AREA 

1. The center headings are revised as 
follows: “Definitions” to “General Pro¬ 
visions and Definitions” and “Reports, 
Records, and Facilities” to “Reports.” 

2. Sections 1138.1, 1138.2, 1138.3, 

1138.4, 1138.20, 1138.21, 1138.34, 1138.35. 
1138.43, 1138.72, 1138.89, 1138.90, 1138.91, 
1138.92, 1138.93, 1138.100, 1138.101. and 
the center headings “Effective Time, Sus¬ 
pension, or Termination” and “Miscel¬ 
laneous Provisions” are revoked. 

3. A new § 1138.1 is added as follows: 
§1138.1 General provisions. 

The terms, definitions, and provisions 
in Part 1000 of this chapter are hereby 
incorporated by reference and made a 
part of this order. 

4. In § 1138.22 paragraphs (a) through 
(h) and paragraph (k) are revoked, and 
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the section title and introductory text 
are revised as follows: 

§ 1138.22 Additional duties of die mar¬ 
ket administrator. 

In addition to the duties specified in 
§ 1000.3(c) of this chapter, the market 
administrator shall perform the follow¬ 
ing duties: 

* • • • • 

5. In § 1138.46 the introductory text is 
revised as follows: 

§ 1138.46 Allocation of *kim milk and 
buttcrfat classified. 

After making the computations pur¬ 
suant to § 1138.45, the market adminis¬ 
trator shall determine the classification 
of producer milk received at each pool 
plant for each handler each month pur¬ 
suant to the provisions of this section. 
Milk received at a pool plant from a co¬ 
operative association in its capacity as a 
handler pursuant to § 1138.9(c) shall be 
classified and allocated as producer milk. 

• * * • • 

6. In § 1138.70 the introductory text 
is revised and a new paragraph (a-1) is 
added as follows: 

§ 1138.70 Compulation of the net pool 
obligation of each pool handler. 

The net pool obligation of each pool 
handler at each pool plant and of each 
cooperative association in its capacity as 
a handler pursuant to § 1138.9(b) or as 
a handler pursuant to 5 1138.9(c) only 
for milk not delivered to a pool plant, 
during each month, shall be a sum of 
money computed as follows: 

* • • • • 

(a-1) Multiply the quantity of pro¬ 
ducer milk in each class as computed 
pursuant to §§ 1138.40 through 1138.46 
for each cooperative association as a 
handler pursuant to § 1138.9(b) or as a 
handler pursuant to § 1138.9(c) for the 
milk not delivered to a pool plant, by the 
applicable class prices adjusted pursuant 
to §§ 1138.52 and 1138.53; 

• • • • • 

7. Section 1138.88 is revised as follows: 
§ 1138.88 Expense of administration. 

As his pro rata share of the expense of 
administration of the order, each handler 
shall pay to the market administrator on 
or before the 16th day after the end of 
the month five cents per hundredweight 
or such lesser amount as the Secretary 
may prescribe, with respect to (a) pro¬ 
ducer milk including such handler’s own 
production, provided that for the purpose 
of this section milk received at a pool 
plant from a handler pursuant to 
§ 1138.9(c) shall be considered as a 
receipt of producer milk by the handler 
operating such pool plant and shall be 
excluded from the producer milk of the 
handler pursuant to § 1138.9(c), (b) 
other source milk allocated to Class I 
pursuant to § 1138.46(a) (2) (i). (3) and 
(7) and the corresponding steps of 
§ 1138.46(b), except other source milk on 
which no handler obligation applies pur¬ 
suant to § 1138.70(e) and (c) Class I 
milk disposed of from a partially regu¬ 


lated distributing plant on routes in the 
marketing area that exceeds Class I milk 
specified in 5 1138.62(b)(2): Provided. 
That if a handler with respect to milk 
pursuant to (a),.(b), or (c) of this sec¬ 
tion elects pursuant to § 1138.36 to use 
two accounting periods in any month the 
applicable rate of assessment for such 
handler shall be the rate set forth above 
multiplied by two or such lesser rate as 
the Secretary may determine is demon¬ 
strated as appropriate in terms of the 
particular cost of administering the ad¬ 
ditional accounting period. 

(Secs. 1-19, 48 Stat. 31. as amended; 7 U.S.C. 
601-674) 

Effective date: July 1, 1971. 

Signed at Washington, D.C., on May 26, 
1971. 

Richard E. Lyng, 
Assistant Secretary . 

[FR Doc.71-7588 Filed 5 -28-71 ;8:51 am] 


[Milk Order No. 36; Docket No. AO-179-A34] 

PART 1036—MILK IN EASTERN OHIO- 

WESTERN PENNSYLVANIA MAR¬ 
KETING AREA 

Order Amending Order 

Findings and determinations . The find¬ 
ings and determinations hereinafter 
set forth are supplementary and in 
addition to the findings and deter¬ 
minations previously made in connection 
with the issuance of the aforesaid order 
and of the previously issued amend¬ 
ments thereto; and all of said previous 
findings and determinations are hereby 
ratified and affirmed, except insofar as 
such findings and determinations may 
be in conflict with the findings and de¬ 
terminations set forth herein. 

(a) Findings. A public hearing was 
held upon certain proposed amendments 
to the tentative marketing agreement 
and to the order regulating the handling 
of milk in the Eastern Ohio-Western 
Pennsylvania marketing area. The hear¬ 
ing was held pursuant to the provisions 
of the Agricultural Marketing Agree¬ 
ment Act of 1937, as amended (7 U.S.C. 
601 et seq.), and the applicable rules of 
practice and procedure (7 CFR Part 900). 

Upon the basis of the evidence intro¬ 
duced at such hearing and the record 
thereof, it is found that: 

(1) The said order as hereby amended, 
and all of the terms and conditions 
thereof, will tend to effectuate the de¬ 
clared policy of the Act; 

(2) The parity prices of milk, as de¬ 
termined pursuant to section 2 of the 
Act, are not reasonable in view of the 
price of feeds, available supplies of feeds, 
and other economic conditions which 
affect market supply and demand for 
milk in the said marketing area, and 
the minimum prices specified in the 
order as hereby amended, are such prices 
as will reflect the aforesaid factors, in¬ 
sure a sufficient quantity of pure and 
wholesome milk, and be in the public 
interest; and 


(3) The said order as hereby amended 
regulates the handling of milk in the 
same manner as, and is applicable only 
to persons in the respective clasvses of in¬ 
dustrial or commercial activity specified 
in. a marketing agreement upon which a 
hearing has been held. 

(b) Determinations. It is hereby de¬ 
termined that: 

(1) The refusal or failure of handlers 
(excluding cooperative associations spec¬ 
ified in section 8c(9) of the Act) of more 
than 50 percent of the milk, which is 
marketed within the marketing area, to 
sign a proposed marketing agreement, 
tends to prevent the effectuation of the 
declared policy of the Act; 

(2) Tlie issuance of this order, amend¬ 
ing the order, is the only practical means 
pursuant to the declared policy of the 
Act of advancing the interests of pro¬ 
ducers as defined in the order as hereby 
amended; and 

(3) The issuance of the order amend¬ 
ing the order is approved or favored by 
at least two-thirds of the producers who 
during the determined representative 
period were engaged in the production of 
milk for sale in the marketing area. 

Order relative to handling. It is there¬ 
fore ordered, that on and after the ef¬ 
fective date hereof, the handling of milk 
in the Eastern Ohio-Western Pennsyl¬ 
vania marketing area shall be in con¬ 
formity to and in compliance with the 
terms and conditions of the aforesaid 
order, as amended, and as hereby fur¬ 
ther amended, as follows: 

§ 1036.70 Time and method of payment. 

(a) Except as provided in paragraph 
(b) of this section, each handler shall 
make payment for producer milk as 
follows : 

(1) On or before the last day of th? 
month, to each producer who has not 
discontinued delivery of milk to such 
handler, not less than the amount deter¬ 
mined by multiplying the pounds of pro¬ 
ducer milk received from such producer 
during the first 15 davs of the month 
by the Class III price for the preceding 
month, without adjustment for butter- 
fat content, less proper deductions au¬ 
thorized by the producer; and 

(2) On or before the 18th day after 
the end of the month, to each producer 
not less than the amount determined bv 
multiplying the pounds of producer milk 
received from such producer during the 
month by the uniform price as adjusted 
pursuant to §5 1036.71 and 1036.72, less 
the following amounts: 

(i) The payment made pursuant to 
subparagraph (1) of this paragraph for 
such month; 

(ii) Proper deductions authorized by 

the producer; 9 

(iii) Any marketing service deduction 
pursuant to § 1036.76; and 

(iv) If before such date the handler 
has not received full payment from the 
market administrator pursuant to 
§ 1036.75 for such month, he may reduce 
pro rata his payments to producers by 
not more than the amount of such under¬ 
payment. Payment to producers shall be 
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completed thereafter not later than the 
date for making payments pursuant to 
this subparagraph next following after 
receipt of the balance due from the mar¬ 
ket administrator. 

<b) Upon receipt of a written request 
from a cooperative association which the 
Secretary determines is authorized by 
its members to collect payment for their 
milk and receipt of a written promise 
to reimburse the handler the amount of 
any actual loss incurred by him because 
of any improper claim on the part of the 
cooperative association, each handler 
shall pay to the cooperative association 
for producer milk received from such 
members an amount equal to the sum of 
the individual payments otherwise pay¬ 
able to such producers pursuant to sub- 
paragraph (1) or (2), as the case may 
be, of paragraph (a) of this section. Such 
payment shall be made on or before the 
second day prior to the date specified in 
such applicable subparagraph. Payments 
under this paragraph shall be subject to 
the following conditions: 

(1) Each handler shall submit to the 
cooperative association with such pay¬ 
ments written information which shows 
for each such producer: 

(1) The total pounds of milk received 
from him during the period for which the 
payment applies; 

(il) With respect to the payment de¬ 
scribed in paragraph (a) (2) only of this 
section, the total pounds of butterfat 
contained in such milk; 

<iii) The number of days on which 
milk was received; and 

<iv) The amount of any deductions 
authorized by the producer; 

(2) Payments to a cooperative asso¬ 
ciation and the submission of informa¬ 
tion by handlers pursuant to this para¬ 
graph shall be made with respect to that 
tnilk of each producer whom the coopera¬ 
tive association certifies is a member 

I ,^ received on and after th * 

aay of the calendar month next follow- 
25 receipt of such certification 
through the last day of the month next 
preceding the receipt of a notice from 
tne cooperative association of a termina- 
°[ membership or until the original 
request is rescinded in writing by the co¬ 
operative association; and 

a copy of each such request 
pronuse to reimburse, and certified list. 

sha11 be simultaneously 
2®, market administrator by the 
“>, Pe atlve association and shall be sub- 
ject to verification at his discretion 
aUdlt of the rec °rds of the co- 
EwSIm “station pertaining thereto. 
surh^ tl0 ,”n any ' 10 the accuracy of 
tohI Certlflcation by a Producer claimed 
^° e „ a , mernber . or by a handler, shall be 
atofni 5 * 'T rltten notice t0 the market 
determination and ShaU ** SUbjeCt to his 

the C enr?«f?£ before the 15t h day after 
div Q nd °* the month * each handler shall 
thL a f u«°^ erative association at not less 
tot i prIc ? 6 applicable pursuant 
036.51 for milk he receives: 

^ rans ^er or diversion from a 

a «dc b atlon°w rated by SUCh cooperatlve 


(2) Prom such cooperative association 
in its capacity as a handler pursuant to 
§ 1036.13(d). if such cooperative asso¬ 
ciation also operates a pool plant. 

(Secs. 1-19, 48 Stat. 31, as amended: 7 U.S.C. 
601-874) 

Effective date: July 1, 1971. 

Signed at Washington, D.C., on May 26, 
1971. 

Richard E. Lyng, 
Assistant Secretary . 
[PR Doc.71-7589 Plied 5-28-71:8:51 am] 


Title 12—BANKS AND BANKING 

Chapter V—Federal Home Loan Bank 
Board 

SUBCHAPTER C—FEDERAL SAVINGS AND LOAN 
SYSTEM 
[No. 71-484] 

PART 545—OPERATIONS 
Investments in Service Corporations 

May 25, 1971. 

Resolved that the Federal Home Loan 
Bank Board considers it advisable to 
amend § 545.9-1 of the rules and regula¬ 
tions for the Federal Savings and Loan 
System (12 CFR 545.9-1) for the purpose 
of removing certain secured loans by 
Federal savings and loan associations to 
service corporations from the limitation 
on total investment by such associations 
in service corporations. Accordingly, the 
Federal Home Loan Bank Board hereby 
amends § 545.9-1 by revising paragraph 
(c) thereof to read as follows, effective 
June 1,1971: 

§ 545.9—1 Service corporations. 


does not have any investment made 
under the authority of this section. 

*■ • • • • 

(Sec. 5, 48 Stat. 132, as amended; 12 UJ5.C. 
1464. Reorg. Plan No. 3 of 1947, 12 P R. 4981. 
3 CFR. 1943-48 Comp., p. 1071) 

Resolved further that, since the above 
amendment relieves restriction, the 
Board hereby finds that notice and 
public procedure on said amendment are 
unnecessary under the provisions of 12 
CFR 508.11 and 5 UJS.C. 553(b); and the 
Board also finds, for the same reason, 
that publication for the 30-day period 
specified in 12 CFR 508.14 and 5 U.S.C. 
553(d) prior to the effective date of the 
amendment is unnecessary: and the 
Board hereby provides that the amend¬ 
ment shall become effective as herein¬ 
before set forth. 

By the Federal Home Loan Bank 
Board. 

[seal] Grenville L. Millard, Jr., 
Assistant Secretary . 

[PR Doc.71-7557 Piled 5-28-71:8:47 am) 


(c) Limitations. A Federal association 
may make any investment under this 
section if its aggregate outstanding in¬ 
vestment in the capital stock, obligations, 
or other securities of service corpora¬ 
tions and subsidiaries thereof (including 
all loans, secured and unsecured, to serv- 
vice corporations, or any subsidiaries 
thereof, and to joint ventures of such 
service corporations or subsidiaries, 
whether or not the Federal association 
is a stockholder in such service corpora¬ 
tions) would not thereupon exceed 1 
percent of the association’s assets. For 
the purposes of this section, the term 
“aggregate outstanding investment” 
means the sum of amounts paid for the 
acquisition of capital stock or securities 
and amounts invested in obligations of 
service corporations less amounts re¬ 
ceived from the sale of capital stock or 
securities of service corporations and 
amounts paid to the Federal association 
to retire obligations of service corpora¬ 
tions. The limitation in the first sentence 
of this paragraph shall not be applicable 
to secured loans which are made under 
authority other than the investment au¬ 
thority contained in this section to any 
service corporation which qualifies as a 
service corporation under paragraph (a) 
of this section or to any service corpora¬ 
tion in which the lending association 


SUBCHAPTER D—FEDERAL SAVINGS AND LOAN 
INSURANCE CORPORATION 
[No. 71-483] 

PART 563—OPERATIONS 

Premium Adjustments Following 
Mergers, Consolidations, or Pur¬ 
chases of Bulk Assets 

May 25,1971. 

Resolved that, notice and public pro¬ 
cedure having been duly afforded (36 
F.R. 5250) and all relevant material pre¬ 
sented or available having been consid¬ 
ered by it, the Federal Home Loan Bank 
Board, upon the basis of such considera¬ 
tion, determines that it is advisable to 
amend § 563.16 of the rules and regula¬ 
tions for insurance of accounts (12 CFR 
563.16) for the purpose of establishing 
a completion date for the computation 
of premium payments following mergers, 
consolidations, cr purchases of bulk as¬ 
sets. Accordingly, the Federal Home Loan 
Bank Board hereby amends said section 
by revising it to read as follows, effec¬ 
tive July 1,1971: 

§ 563.16 Premium* in mergers, consol, 
i elation*, or purchases of bulk assets. 

In the event of the purchase of bulk 
assets by an insured institution or of the 
absorption by an insured institution of 
another institution through merger or 
consolidation and the issuance of ac¬ 
counts of an insurable type in connection 
therewith, such insured institution will 
be billed for an additional premium 
based upon the aggregate of the increase 
of its accounts'of an insurable type issued 
in connection with such transaction. 
Such premium shall be computed at the 
rate prescribed by law and shall be that 
proportion of the amount so computed 
which the unexpired portion of such in¬ 
sured institution’s insurance year bears 
to its entire insurance year. For the pur¬ 
pose of computing such additional pre¬ 
mium and as the basis for such compu- 
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tation, such merger, consolidation, or 
purchase of bulk assets shall be deemed 
completed upon the last day of the month 
in which the Board grants its approval, 
or upon such other date as the Board 
shall prescribe: Privided, however, That 
if the institution which is absorbed by 
such insured institution by such merger, 
consolidation, or purchase of bulk assets 
is an insured institution, the insured in¬ 
stitution which has so absorbed such 
other insured institution shall receive a 
credit upon its future premiums of the 
unearned portion of any premium of 
such absorbed institution to the extent 
that the same has been paid, and the un¬ 
earned portion of any premium of such 
absorbed institution shall, to the extent 
the same has not been paid, be canceled. 

(Secs. 402, 404. 48 Stat. 1256, 3258. as 
amended; 12 U.S.C. 1725. 1727. Reorg. Plan 
No. 3 of 1947, 12 F.R. 4981, 3 CFR, 1943-48 
Comp.,p. 1071) 

By the Federal Home Loan Bank 
Board. 

[seal] Grenville L. Millard, Jr., 

Assistant Secretary . 

[PR Doc.71-7556 Filed 5-28-71:8:46 am] 


Chapter VI—Farm Credit 
Administration 

SUBCHAPTER A—ADMINISTRATIVE PROVISIONS 

PART 604—INFORMATION AND 
RECORDS 

Borrowers and Applicants for Loans 

Chapter VI of Title 12 of the Code 
of Federal Regulations is amended by 
revising § 604.10 (c) through (g) to read 
as follows: 

§ 604.10 Da la regarding borrowers and 
loan applicants. 

* * * * • 

(c) Full information concerning bor¬ 
rowers who are individuals may be given 
for the confidential use of any bank or 
association of the Farm Credit System, 
or any Government agency, in response 
to inquiries made in contemplation of 
the extension of credit primarily for 
agricultural, as distiguished from per¬ 
sonal, family, or household, purposes. To 
the extent that such information relates 
to the character and personal traits of 
a borrower, it shall be ascribed to reports 
from unnamed sources, believed to be 
reliable, and shall be accompanied by 
the statement that no responsibility is 
assumed for the accuracy of such reports. 

(d) Impersonal information based 
solely on transactions or experiences be¬ 
tween the bank and association furnish¬ 
ing such information and the individual 
borrower, such as amounts of loans, 
terms, and payment records, may be 
given for the confidential use of any 
bank or association of the Farm Credit 
System, any Government agency, and 
reliable lending and mercantile institu¬ 
tions in response to inquiries made in 
contemplation of the extension of credit 
for any purpose. 


(e) Credit information concerning any 
borrower which is not an individual may 
be given when such borrower consents 
thereto in writing: Provided , however , 
That opinions as to the ability of such 
borrower to meet its obligations and 
commitments may be given to creditors 
and prospective creditors of such bor¬ 
rower without its consent upon the fol¬ 
lowing conditions: (1) That the opinion 
is to be held in strict confidence by the 
creditor or prospective creditor; (2) that 
the opinion is for the private use of the 
creditor or prospective creditor; and (3) 
that the opinion be accompanied by a 
statement that no responsibility for its 
accuracy is assumed. 

(f) The loan application and any sup¬ 
plementary statements signed by a bor¬ 
rower may be examined and their 
contents may be proved in court by the 
borrower who signed them, or by his 
accredited representative, or by the suc¬ 
cessor in interest of a deceased borrower. 

(g) An unsuccessful applicant for 
credit which primarily is for personal, 
family, or household purposes, if his ap¬ 
plication was rejected either wholly or 
partly because of information contained 
in a consumer report from a consumer 
reporting agency shall be advised as re¬ 
quired in section 615(a) of Public Law 
91-508 (Fair Credit Reporting Act), and 
if his application was rejected either 
wholly or partly because of information 
obtained from a person other than a 
consumer reporting agency shall be ad¬ 
vised as required in section 615 (b) 
thereof. 

(Sec. 6, 47 Stat. 14. as amended; 12 U.S.C. 
665) 

E. A. Jaenke. 

Governor, 

Farm Credit Administration. 

[FR Doc.71-7516 Filed 5-28-71:8:45 am] 

Title 14—AERONAUTICS 
AND SPACE 

Chapter I—Federal Aviation Adminis¬ 
tration, Department of Transportation 

(Docket No. 71-CE-14-AD; Arndt. 39-1218] 

PART 39—AIRWORTHINESS 
DIRECTIVES 

Airglas LW-3600-180A Skis 

There have been reports of Airglas 
Engineering Co., Inc., LW-3600-180A two 
position skis installed on Cessna 180 
and 185 series airplanes dropping down 
to a dangerous angle in normal flight. 
This condition places the skis in a nega¬ 
tive angle of attack causing the aircraft 
to assume a dive attitude with resultant 
possible hazardous flight conditions 
when occurring at low altitudes and sub¬ 
sequent hazardous landing conditions. 
Analysis of these inflight ski rotation re¬ 
ports disclosed that this situation oc¬ 
curred due to improper rigging. Since 
this condition is likely to occur or de¬ 


velop in other aircraft on which these 
skis are installed, an Airworthiness 
Directive is being issued requiring rig¬ 
ging of the skis in accordance with the 
Service Bulletin dated April 14, 1971. 
Pending compliance with the Service 
Bulletin the AD will restrict affected air¬ 
planes to an airspeed of 120 MP.H. IAS 
and will require the installation of an 
operational placard reading: “Airspeed 
Restricted to 120 MP.H. IAS.” 

Since immediate action is required in 
the interest of safety, compliance with 
the notice and public procedure provi¬ 
sions of the Administrative Procedure 
Act is impractical and good cause exists 
for making this amendment effective in 
less than thirty (30) days. 

In consideration of the foregoing and 
pursuant to the authority delegated to 
me by the Administrator (31 FR. 13697), 

§ 39.13 of Part 39 of the Federal Aviation 
Regulations is amended by adding the 
following new AD. 

Airglas. Applies to LW-3600-180A two posi¬ 
tion skis installed on Cessna 180 and 
185 airplanes. 

Compliance: Required as indicated, unless 
already accomplished. 

To preclude the possibility of the ski 
dropping down during normal flight with 
resultant adverse flight characteristics and 
subsequent hazardous landing problems, ac¬ 
complish the following: 

(A) Effective immediately, operation of 
airplanes, on which LW-3600-180A skis are 
installed, in excess of 120 M.P.H. IAS is pro¬ 
hibited until paragraph C is accomplished. 

(B) Prior to further flight, on airplanes 
on which LW-3600-180A skis are Installed. 
Install a placard on the instrument panel 
in plain view of the pilot to read as follows: 

“Airspeed Restricted to 120 M.P.H. IAS”. 

(C) Within 50 hours* time in service after 
the effective date of this AD. or thereafter at 
any time the skis are installed, rig and 
modify the LW-3600-180A ski check cables in 
accordance with Airglas Service Bulletin 
dated April 14, 1971, or later FAA-approved 
revision. 

(D) Upon accomplishment of the rigging 
and modication provided in paragraph C, 
compliance with the provisions of paragraphs 
A and B are no longer required. 

This amendment becomes effective 
June 2. 1971. 

(Secs. 313(a), 601, 603, Federal Aviation Act of 
1958, 49 U.S.C. 1354(a), 4121. 1423; sec. 6<c), 
Department of Transportation Act, 49 U S.C. 
1655(c)) 

Issued in Kansas City, Mo., on May 
21, 1971. 

Daniel E. Barrow, 
Acting Director, Central Region. 
|FR Doc.71-7573 Filed 5-28-71:8:49 am] 


[Docket No. 71-CE-15-AD; Arndt. 39-1219] 

PART 39—AIRWORTHINESS 
DIRECTIVES 

Cessna Model 414 Airplanes 

An airworthiness directive was adopted 
on May 19, 1971. and made effective 
immediately as to all known owners oi 
Cessna Model 414 airplanes. This AD was 


FEDERAL REGISTER, VOL 36, NO. 105—SATURDAY, MAY 29, 1971 







issued because of inadequate rudder 
travel adjustments on these model air¬ 
planes. The lack of rudder travel affects 
the minimum control speed of these 
model airplanes and will create a haz- 
arodus situation in the event of single 
engine power loss during critical phases 
of flight. In order to correct this condi¬ 
tion the directive requires, before further 
flight, inspection of the rudder travel on 
Cessna Model 414 airplanes in accord¬ 
ance with the aircraft maintenance 
manual for adequate adjustment, name¬ 
ly, 32° plus 1° minus 0° both left and 
right. If found out of tolerance, the rud¬ 
der stops must be adjusted accordingly. 

Since it was found that immediate 
corrective action was required, notice 
and public procedure hereon was im¬ 
practicable and contrary to the public 
interest and good cause existed for mak¬ 
ing the AD effective immediately to the 
owners of Cessna Model 414 airplanes by 
individual air mail letters dated May 20. 
1971. These conditions still exist and the 
AD is hereby published in the Federal 
Register as an amendment to § 39.13 of 
Part 39 of the Federal Aviation Regula¬ 
tions to make it effective as to all persons. 

In consideration of the foregoing and 
pursuant to the authority delegated to 
me by the Administrator (31 F.R. 13697), 

5 39.13 of Part 39 of the Federal Aviation 
Regulations is amended by adding the 
following new AD. 

Cessna. Applies to Model 414 airplanes. 

Compliance: Required as Indicated, unless 
already accomplished. 

To prevent 106s of directional control fol¬ 
lowing single engine failure during high 
power settings as minimum airspeeds ac¬ 
complish the following: 

Prior to further flight, Inspect the rudder 
travel in accordance with the aircraft main¬ 
tenance manual for adequate adjustment, 
jjamely, 32 * plus 1* minus 0° both left and 
hght. If found out of tolerance, readjust the 
rudder stops accordingly. To accomplish this 
Jospeotion, the airplane may be flown to a 
case where the inspection and adjustment, 

« necessary, can be performed, providing the 
aircraft is operated so as to avoid high power 
settings below a minimum airspeed of 105 
m.p.n. 

This amendment becomes effective 
June 2 , 1971, to all persons except those 
wllo ni it was made effective by letter 
dated May 20,1971. 

"*<•)■ 801, 603. Federal Aviation Act 
. i?l 49 USC ‘ 135 *(a). 1421. 1423: sec. 

tt e A Department 01 Transportation Act. 49 
u.S.C. 1655(c)) 

^Issued in Kansas City, Mo., on May 21, 

Edward C. Marsh, 
Director , Central Region . 

(PR Doc.71-7574 Filed 5-28-71;8:49 am] 


(Docket No. 71-EA-47; Arndt. 39-1216] 

PART 39—AIRWORTHINESS 
DIRECTIVES 
Sikorsky Aircraft 

The Federal Aviation Administration 
fc amending § 39.13 of Part 39 of the Fed- 
e *al Aviation Regulations so as to issue 
airworthiness directive applicable to 
ikorsky S-61 type helicopters. 
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There has been a report of a failure 
of a rear f uselage fitting on the helicopter 
causing the complete tail rotor pylon to 
separate from the helicopter. A subse¬ 
quent investigation determined that the 
deficiency occurred from a fatigue failure 
initiated at a burr on one of the hinge 
fittings of the pylon. 

Since this deficiency could exist or 
develop on helicopters of similar type 
design, an airworthiness directive Is 
being issued requiring a repetitive inspec¬ 
tion and replacement where necessary of 
the hinge fitting. 

As a situation exists which requires 
expeditious adoption of this amendment, 
notice and public procedure hereon are 
impractical and the amendment may be 
made effective in less than 30 days. 

In consideration of the foregoing and 
pursuant to the authority delegated to 
me by the Administrator, 14 CFR 11.89 
(31 F.R. 13697), § 39.13 of Part 39 of the 
Federal Aviation Regulations is amended 
by adding the following new Airworthi¬ 
ness Directive: 

Sikorsky Aircraft. Applies to S-61 type heli¬ 
copters excepting the S-61N certificated 
in all categories. 

Compliance required as indicated. 

To prevent fatigue failures of the Rear 
Fuselage Upper and Lower Hinge Fitting 
Assemblies. P/N S6120-85118-3 and P/N 
S6120-65121-0 accomplish the following: 

(a) Within the next 15 hours' time in serv¬ 
ice after the effetive date of this AD. unless 
already accomplished. Inspect the hinge fit¬ 
tings in accordance with section 2A of Sikor¬ 
sky Service Bulletin No. 61B20-6 dated 
March 19, 1971, or later approved revisions 
or an equivalent Inspection method approved 
by the Chief, Engineering and Manufactur¬ 
ing Branch, FAA, Eastern Region and daily 
thereafter in accordance with section 2B of 
said bulletin. 

(b) Within 120 days of the effective date 
of this AD and every 120 days thereafter 
inspect the hinge fittings in accordance with 
section 2C of Sikorsky Service Bulletin No 
61B20-6 dated March 19, 1971, or later ap¬ 
proved revisions, or an equivalent inspection 
method approved by the Chief, Engineering 
and Manufacturing Branch, FAA, Eastern 
Region. 

(c) If a crack is found remove the hinge 
fittings from service prior to further flight. 

This amendment is effective June 1 
1971. 

(Secs. 313(a), 601. 603, Federal Aviation Act 
of 1958, 49 U.S.C. 1354(a). 1421, 1423: sec. 6 
(c), Department of Transportation Act 49 
U.S.C. 1655(c)) 

Issued in Jamaica. N.Y., on May 19 
1971. 

George M. Gary, 
Director, Eastern Region. 

|FR Doc.71-7575 Filed 5-28-71;8:49 am] 
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was considering an amendment to Part 
71 of the Federal Aviation Regulations 
that would alter the Brunswick, Ga., 
transition area. 

Interested persons were afforded an 
opportunity to participate in the rule 
making through the submission of com¬ 
ments. All comments received were favor¬ 
able. 

Subsequent to publication of the notice, 
the geographic coordinate for Jekyll 
Island Airport (lat. 31°04'00" N., long. 
81°25'40" W.) was refined by National 
Ocean Survey, and the procedure turn 
bearing for NDB RWY-7 Instrument 
Approach Procedure to NAS Glynco will 
be changed to the 271° bearing, effective 
July 22, 1971. It is necessary to alter the 
description to reflect these changes. Since 
these amendments are editorial or minor 
in nature, notice and public procedure 
hereon are unnecessary. 

In consideration of the foreging. Part 
71 of the Federal Aviation Regulations is 
amended, effective 0901 G.m.t.. July 22 
1971, as hereinafter set forth. 

In § 71.181 (36 F.R. 2140), the Bruns¬ 
wick, Ga., transition area is amended to 
read: 

Brunswick, Ga. 

That airspace extending upward from 700 
feet above the surface within an 8 . 5 -mile 
radius of NAS Glynco (lat. 31''15*30" N 
81°28'50" W.); within 4.5 miles each 
side of Glynco TACAN 055“ radial, extending 
from the 8.5-mlle-radIus area to 7 miles 
northeast of the TACAN; within 4.5 miles 
each side of Glynco TACAN 250° radial ex¬ 
tending from the 8.5-mile-radlus area to 
8.5 miles west of the TACAN; within 3 miles 
each side of the 271* bearing from Glynco 
RBN. extending from the 8.5-mile-radius 
area to 8.5 miles west of the RBN; within an 
8.5-mile radius of Malcolm-McKInnon Air¬ 
port (lat. 31 # 09'05" N., long. 81*23*20" W )• 
within a 5-mile radius of Jekyll Island Air¬ 
port (lat. 31°04'00" N.. long. 81*25*40" W.); 
within 5 miles each side of Brunswick VOR 
radla1 ’ ^tending from the Malcolm- 
McKlnnon Airport 8.5-mile and Jekyll Island 
Airport 5-mile-radius areas to 8.5 miles south 
of the VOR; excluding the portion outside 
the continental limits of the United States. 

(Sec. 307(a). Federal Aviation Act of 1958. 49 
U.S.C. 1348(a); sec. 6 (c), Department of 
Transportation Act. 49 U.S.C. 1655(c)) 

Issued in East Point, Ga., on May 20, 
1971. 

Gordon A. Williams. Jr., 
Acting Director , Southern Region. 

(FR Doc. 71-7576 Filed 5-28-71 ; 8:49 am] 


(Airspace Docket No. 71-SO-51] 

PART 71—DESIGNATION OF FEDERAL 
AIRWAYS, AREA LOW ROUTES, 
CONTROLLED AIRSPACE, AND RE¬ 
PORTING POINTS 

Alteration of Transition Area 

On April 16, 1971, a notice of proposed 
rule making was published in the Fed¬ 
eral Register (36 F.R. 7257), stating 
that the Federal Aviation Administration 
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(Airspace Docket No. 71-SO-55] 

PART 71—DESIGNATION OF FEDERAL 
AIRWAYS, AREA LOW ROUTES, 
CONTROLLED AIRSPACE, AND RE¬ 
PORTING POINTS 

Alteration of Control Zone and 
Transition Area 

On April 16, 1971, a notice of proposed 
rule making was published in the Fed¬ 
eral Recister (36 F.R. 7257), stating 
that the Federal Aviation Administra¬ 
tion was considering an amendment to 
Part 71 of the Federal Aviation Regula¬ 
tions that would alter the Alma, Ga., 
control zone and transition area. 
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Interested persons were afforded an 
opportunity to participate in the rule 
making through the submission of com¬ 
ments. All comments received were 
favorable. 

Subsequent to publication of the no¬ 
tice, it was disclosed that the final ap¬ 
proach radial for VOR RWY-15 Instru¬ 
ment Approach Procedure was cited as 
“344” in lieu of “334.” It is necessary 
to alter the control zone description to 
reflect this change. Since this amend¬ 
ment is minor in nature, notice and pub¬ 
lic procedure hereon are unnecessary and 
action is taken herein to alter the de¬ 
scription accordingly. 

In consideration of the foregoing, Part 
71 of the Federal Aviation Regulations 
is amended, effective 0901 G.m.t., July 22, 
1971, as hereinafter set forth. 

In §71.171 (36 F.R. 2055), the Alma, 
Ga., control zone is amended to read: 

Alma, Ga. 

Within a 5-mile radius of Bacon County 
Airport (lat. 31°32'17" N.. long. 82 c 30'33" 
W.); within 3 miles each side of Alma 
VORTAC 146° and 334* radials, extending 
from the 5-mile-radius zone to 8.5 miles 
southeast and northwest of the VORTAC. 
This control zone is effective from 0600 to 
2200 hours, local time, daily. 

In §71.181 (36 F.R. 2140). the Alma, 
Ga., transition area is amended to read: 

Alma, Ga. 

That airspace extending upward from 700 
feet above the surface within a 6-mile radius 
of Bacon County Airport (lat. 31 32'17" N., 
long. 82 c 30'33" W.). This transition area is 
effective from 0600 to 2200 hours, local time, 
daily. 

(Sec. 307(a), Federal Aviation Act of 1958. 
49 U.S.C. 1348(a); sec. 6(c), Department of 
Transportation Act, 49 U.S.C. 1655(c)) 

Issued in East Point, Ga., on May 20, 
1971. 

Gordon A. Williams, Jr., 
Acting Director, Southern Region. 

|FR Doc.71-7577 Filed 5-28-71;8:49 am) 


[Airspace Docket No. 71-SO-57) 

PART 71—designation of federal 
AIRWAYS, AREA LOW ROUTES, 

CONTROLLED AIRSPACE, AND RE¬ 
PORTING POINTS 

Alteration of Control Zones and 
Transition Area 

On April 16, 1971, a notice of proposed 
rule making was published in the Fed¬ 
eral Register (36 F.R. 7258), stating 
that the Federal Aviation Administration 
w r as considering an amendment to Part 
71 of the Federal Aviation Regulations 
that would alter the Albany, Ga. (Al¬ 
bany-Dougherty County Airport), and 
NAS -Albany, Ga., control zones and the 
Albany. Ga.. transition area. 

Interested persons were afforded an 
opportunity to participate in the rule 
making through the submission of com¬ 
ments. All comments received were 
favorable. 

In consideration of the foregoing, Part 
71 of the Federal Aviation Regulations is 


amended, effective 0901 G.m.t., July 22, 
1971, as hereinafter set forth. 

In § 71.171 (36 F.R. 2055), the follow¬ 
ing control zones are amended to read: 

Albany, Ga. ( Alban y-Doucherty County 
Airport) 

Within a 5-mlle radius of Albany-Dough- 
erty County Airport (lat. 31*32'07" N., long. 
84 11'41" W.); within 2.5 miles each side 
of Albany VORTAC 145° radial, extending 
from the 5-mlle-radius zone to 1 mile south¬ 
east of the VORTAC. 

NAS Albany, Ga. 

Within a 5-mile radius of NAS Albany 
(lat. 31*35'50" N., long. 84°05'06" W.); 
within 3.5 miles each side of the 031* bear¬ 
ing from NAS Albany UHF RBN, extending 
from the 5-mlle-radius zone to 11.5 miles 
northeast of the RBN; within 2 miles each 
side of Albany VORTAC 110 radial, extend¬ 
ing from the 5-mile-radius zone to the 
VORTAC; excluding the portion within Al¬ 
bany-Dougherty County Airport control 
zone. 

In § 71.181 (36 F.R. 2140), the Albany, 
Ga., transition area is amended to read: 

Albany, Ga. 

That airspace extending upward from 700 
feet above the surface within a 9.5-mlle 
radius of Albany-Dougherty County Airport 
(lat. 31 °32'07" N., long. 84°ll'4l" W.); with¬ 
in 2 miles each side of Albany VORTAC 
145° radial, extending from the 9.5-mile- 
radlus area to the VORTAC; within a 5.5- 
mile radius of Sylvester Airport (lat. 
31 °33'25" N.. long. 83°53'33" W.); within 
3 miles each side of the 194° bearing from 
Sylvester RBN (lat. 31°33'27" N.. long. 
83°53'34" W.), extending from the 5.5-mile- 
radius area to 8.5 miles south of the RBN; 
within a 10-mile radius of NAS Albany (lat. 
31«35'50" N., long. 84°05'06" W.). 

(Sec. 307(a), Federal Aviation Act of 1958. 
49 U.S.C. 1348(a); sec. 6(c). Department of 
Transportation Act, 49 U.S.C. 1655(c)) 

Issued in East Point, Ga., on May 20, 
1971. 

Gordon A. Williams. Jr., 
Acting Director, Southern Region . 

|FR Doc.71-7578 Filed 5-28-71;8:49 am] 


[Airspace Docket No. 71-SO-65] 

PART 71—DESIGNATION OF FEDERAL 
AIRWAYS, AREA LOW ROUTES, 
CONTROLLED AIRSPACE, AND RE¬ 
PORTING POINTS 

Alteration of Transition Area 

On April 27, 1971, a notice of proposed 
rule making was published in the Fed¬ 
eral Register (36 F.R. 7864), stating 
that the Federal Aviation Administration 
was considering an amendment to Part 
71 of the Federal Aviation Regulations 
that would alter the Jacksonville, N.C., 
transition area. 

Interested persons were afforded an 
opportunity to participate in the rule 
making through the submission of com¬ 
ments. All comments received were 
favorable. 

In consideration of the foregoing. Part 
71 of the Federal Aviation Regulations 
is amended, effective 0901 G.m.t., July 
22, 1971, as hereinafter set forth. 


In § 71.181 (36 F.R. 2140), the Jack¬ 
sonville, N.C., transition area is amended 
to read: 

Jacksonville, N.C. 

That airspace extending upward from 700 
feet above the surface within an 8.5-mile 
radius of New River MCAS (lat. 34°42'25" 
N.. long. 77°26'35" W.); within an 8.5-mlle 
radius of Albert J. Ellis Airport (lat. 
34°49'49" N., long. 77°36’42" W.); within 
3 miles each side of the 045° and 220° bear¬ 
ings from Onslow RBN (lat. 34°49'53” N., 
long. 77°36'51" W. t ) extending from the 
8.5-mile-radius area to 8.5 miles northeast 
and southwest of the RBN; excluding the 
portion within R-5306B and C. 

(Sec. 307(a), Federal Aviation Act of 1958, 
49 U.S.C. 1348(a); sec. 6(c). Department o i 
Transportation Act, 49 U.S.C. 1655(0) 

Issued in East Point, Ga., on May 20, 
1971. 

Gordon A. Williams, Jr., 
Acting Director, Southern Region. 

|FR Doc.71-7579 Filed 5-28-71;8:49 am) 


[Docket No. 11108; Arndt. 758] 

PART 97— STANDARD INSTRUMENT 
APPROACH PROCEDURES 

Miscellaneous Amendments 

Tliis amendment to Part 97 of the 
Federal Aviation Regulations incorpor¬ 
ates by reference therein changes and 
additions to the Standard Instrument 
Approach Procedures (SIAPs) that were 
recently adopted by the Administrator 
to promote safety at the airports con¬ 
cerned. 

The complete SIAPs for the changes 
and additions covered by this amend¬ 
ment are described in FAA Forms 3139, 
8260-3, 8260-4, or 8260-5 and made a 
part of the public rule making dockets 
of the FAA in accordance with the pro¬ 
cedures set forth in Amendment No. 97- 
696 (35 F.R. 5610>. 

SIAPs are available for examination at 
the Rules Docket and at the National 
Flight Data Center. Federal Aviation Ad¬ 
ministration. 800 Independence Avenue 
SW., Washington, DC 20590. Copies of 
SIAPs adopted in a particular region are 
also available for examination at the 
headquarters of that region. Individual 
copies of SIAPs may be purchased from 
the FAA Public Document Inspection 
Facility, HQ-405. 800 Independence Ave¬ 
nue SW., Washington. DC 20590. or from 
the applicable FAA regional office in 
accordance with the fee schedule pre¬ 
scribed in 49 CFR 7.85. This fee is pay¬ 
able in advance and may be paid by 
check, draft or postal money order pay¬ 
able to the Treasurer of the United 
States. A weekly transmittal of all SIAP 
changes and additions may be obtained 
by subscription at an annual rate of $1-^ 
per annum from the Superintendent o! 
Documents, U.S. Government Printing 
Office, Washington, D.C. 20402. 

Since a situation exists that requires 
immediate adoption of this amendment, 
I find that further notice and public, pro¬ 
cedure hereon is impracticable and good 
cause exists for making it effective m 
less than 30 days. 
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In consideration of the foregoing. Part 
97 of the Federal Aviation Regulations is 
amended as follows, effective on the 
dates specified: 

1. Section 97.11 is amended by estab¬ 
lishing, revising, or canceling the follow¬ 
ing L/MF-ADF<NDB)-VOR SIAPs, ef¬ 
fective June 24, 1971: 

Walla Walla, Wash—Walla Walla City 

County Airport; ADF 1. Amdt. 1; Canceled. 
Walla Walla. Wash.—Walla Walla City 

County Airport; VOR-20, Amdt. 3; 
Canceled. 

2. Section 97.19 is amended by estab¬ 

lishing, revising, or canceling the follow¬ 
ing Radar SIAPs, effective June 24,1971: 
Walla Walla. Wash.—Walla Walla City 

County Airport; Radar-1, Amdt. 2; 
Canceled. 


3. Section 97.21 is amended by estab¬ 
lishing, revising, or canceling the follow¬ 
ing L/MF SIAPs, effective June 24,1971: 

Cordova, Alaska—Cordova Mile 13 Airport; 

LFR-A, Amdt. 12; Canceled. 

Cordova, Alaska—Cordova Mile 13 Airport; 
LFR-B, Amdt. 13; Canceled. 


4. Section 97.23 is amended by estab¬ 
lishing. revising, or canceling the follow¬ 
ing VOR-VOR/DME SIAPs, effective 
June 24,1971: 


Andover. N.J.—Aeroflex-Andover Airport; 

VOR-A. Amdt. 4; Revised. 

Ashland, Ky.—Ashland-Boyd County Airport; 

VOR Runway 10, Amdt. 3; Revised. 

Baudette, Minn.—Baudette International 
Airport; VOR Runway 30. Amdt. 1; Revised. 
Charleston, S.C.—Charleston AFB/Municipal 
Airport; VOR Runway 15, Amdt. 6; 
Revised. 


Columbus, Nebr.—Columbus Municipal Air¬ 
port; VOR Runway 14, Amdt. 4; Revised. 

Columbus, Nebr.—Columbus Municipal Air¬ 
port; VOR Runway 32. Amdt. 5; Revised. 

El Monte, Calif.—El Monte Airport; VOR-1, 
Original; Canceled. 

El Monte. Calif,—El Monte Airport; VOR-A, 
Original; Established. 

El Paso, Tex.—El Paso International Airport; 
VOR Runway 26. Amdt. 23; Revised. 

Everett, Wash.—Snohomish County (Paine 
Field); VOR Runway 16. Original; Estab¬ 
lished. 


Grand Porks. N. Dak.—Grand Forks Inter¬ 
national Airport; VOR Runway 17, Amdt. 
3; Revised. 

Grand Forks, N. Dak.—Grand Forks Inter¬ 
national Airport; VOR Runway 35, Amdt. 
3; Revised. 

Kent, Ohio—Andrew W. Patou of Kent State 
University Airport; VOR-A, Amdt. 4 ; 

Revised. 

HI.—Williamson County Airport; 
m; ? R Runway 2, Amdt. 3; Revised. 

Jl 0 ”’ HI.—Williamson County Airport; 
VOR Runway 20, Amdt. 3; Revised. 

Marshall, Minn.—Marshall Municipal Air- 
Ushed VOB Runway 12 * Original; Estab- 

Midland, Tex.—Midland-Odcssa Regional Air 
V ° R Runway 16R ' Aradt - 17; 

NJ '~ : Burlington County Air- 
VOR *' a » Original; Established. 

Jenn.-Nashville Metropolitan 
VOR Ruuwa y 31. Amdt. 19; 


N Catlf ~ Gaoss Fleld ; VOR-A, Ortgl- 

n&l; Canceled. 45 

° VOp d *t> Cali L—Ventura County Airport; 
vf Runway 25 - A mdt. 2; Revised. 
^ 0nt ^ Ark ~ Pocahontas Municipal Air- 
VOR Runway 36. Amdt. 1; Revised. 


St Louis, Mo.—Arrowhead Airport; VOR-A, 
Original; Established. 

St. Louis, Mo.—Arrowhead Airport; VOR 
Runway 2. Original; Established. 

Terre Haute. Ind.—Hulman Field; VOR Run¬ 
way 23, Amdt. 9; Revised. 

Terre Haute. Ind.—Hulman Field; VOR 

Runway 5, Amdt. 7; Revised. 

Walla Walla. Wash.—Walla Walla City 

County Airport; VOR-A. Original; Estab¬ 
lished. 

Walla Walla, Wash.—Walla Walla City 

County Airport; VOR Runway 2. Amdt. 5; 
Revised. 

Walla Walla. Wash.—Walla Walla City 

County Airport; VOR Runway 16, Amdt 7; 
Revised. 

Yakutat. Alaska—Yakutat Airport: VQR 
Runway 11. Amdt 7; Revised. 

Baxley. Ga.—Baxley Municipal Airport; 

VOR/DME-A, Original; Established. 

El Monte, Calif.—El Monte Airport; VOR/ 
DME-A, Original; Established. 

Jackson. Miss.—Allen C. Thompson Field; 

VOR/DME Runway 33R. Amdt 9; Revised. 
Macon, Ga.—Herbert Smart Airport; VOR/ 
DME-A, Amdt. 4; Revised. 

McPherson, Kans. — McPherson Airport; 

VOR/DME Runway 36. Amdt. 2; Revised. 
Midland. Tex.—Mldland-Odessa Regional Air 
Terminal: VOR/DME Runway 34L, Amdt. 
4; Revised. 

5. Section 97.25 is amended by estab¬ 
lishing, revising, or canceling the follow¬ 
ing LOC-LDA SIAPs, effective June 24, 
1971: 

Cordova, Alaska—Cordova Mile 13 Airport; 
LOC/DME Runway 27, Original; Estab¬ 
lished. 

Midland, Tex.—Mldland-Odessa Regional Air 
Terminal; LOC (BC) Runway 28, Amdt. 6; 
Revised. 

Terre Haute, Ind.—Hulman Field; LOC (BC) 
Runway 23. Amdt 9; Revised. 

6. Section 97.27 is amended by estab¬ 
lishing, revising, or canceling the follow¬ 
ing NDB/ADF SIAPs, effective June 24, 
1971: 

Boone, Iowa—Boone Municipal Airport; NDB 
Runway 14. Amdt. 1; Revised. 

Columbus, Nebr.—Columbus Municipal Air¬ 
port; NDB Runway 14, Amdt. 4; Revised. 
Cordova, Alaska—Cordova Mile 13 Airport; 

NDB-A, Original; Established. 

El Paso, Tex.—El Paso International Airport; 

NDB Runway 22, Amdt. 22; Revised. 

Kent. Ohio—Andrew W. Paton of Kent State 
University Airport; NDB Runway 1. Amdt 
3; Revised. 

Louisville, Miss.—Louisville Winston County 
Airport; NDB-A, Original; Established. 
McMinnville, Tenn.—Warren County Me¬ 
morial Airport; NDB Runway 5, Original; 
Established. 

McMinnville, Tenn.—Warren County Me¬ 
morial Airport; NDB Runway 23, Original; 
Established. 

Midland. Tex.—Mldland-Odessa Regional Air 
Terminal; NDB Runway 10, Amdt. 4; 
Revised. 

Montague, Calif.—Siskiyou County Airport; 

NDB-A, Amdt. 1; Revised. 

Perry, Iowa—Perry Municipal Airport; NDB 
Runway 31, Amdt 1: Revised. 

Portsmouth, Va. — Chesapeake-Portsmouth 
Airport; NDB Runway 2, Original; Estab¬ 
lished. 

Terre Haute, Ind —Hulman Field: NDB Run¬ 
way 5, Amdt. 7; Revised. 

Traverse City, Mich.—Cherry Capital Airport; 

NDB Runway 28, Amdt 1; Revised. 

Walla Walla, Wash.—Walla Walla City 
County Airport; NDB Runway 20, Original; 
Established. 


7. Section 97.29 is amended by estab¬ 
lishing, revising, or cancelling the fol¬ 
lowing ILS SIAPs, effective June 24,1971 : 

El Paso, Tex.—El Paso International Airport; 

ILS Runway 22. Amdt. 22; Revised. 
Everett. Wash.—Snohomish County (Paine 
Field); ILS Runway 16. Amdt 9; Revised. 
Manchester. N.H.—Grenier Field/Manchester 
Municipal Airport; ILS Runway 35, Amdt. 
4; Revised. 

Memphis. Tenn.—Memphis International 
Airport; ILS Runway 9. Amdt. 15; Revised. 
Midland. Tex.—Mldland-Odessa Regional Air 
Terminal; ILS Runway 10. Amdt 6; Re¬ 
vised. 

Salem, Or eg. —Me Nary Field; ILS Runway 31. 
Amdt. 12; Revised. 

Terre Haute, Ind.—Hulman Field; tt, s Run¬ 
way 5. Amdt. 12; Revised. 

Traverse City, Mich.—Cherry Capital Airport; 
ILS Runway 28. Amdt. 1; Revised. 

8. Section 97.31 is amended by estab- 
lisliing, revising, or canceling the fol¬ 
lowing Radar SIAPs, effective June 24. 
1971: 

Macon, Ga.—Lewis B. Wilson Airport; Radar- 
1, Amdt. 9; Revised. 

Montague. Calif.—Siskiyou County Airport; 

Radar-1, Original; Canceled. 

Nashville, Tenn.—Nashville Metropolitan 
Airport; Radar-1, Amdt. 12; Revised. 
Portsmouth, Va.—Chesapeake-Portsmouth 

Airport; Radar-1, Original; Established. 

(Secs. 307, 313, 601, 1110, Federal Aviation 
Act of 1958; 49 U.S.C. 1438, 1354, 1421. 1510; 
sec. 6(c) Department of Transportation Act, 
49 U.S.C. 1655(c), 5 U.S.C. 552(a) (1)) 

Issued in Washington, D.C., on May 20, 
1971. 

R. S. Sliff, 

Acting Director , 
Flight Standards Service . 

Note : Incorporation by reference pro¬ 
visions in §§ 97.10 and 97.20 (35 F.R. 
5610) approved by the Director of the 
Federal Register on May 12, 1969. 

[FR Doc.71-7473 Filed 5-28-71; 8.45 amj 

Title 17—COMMODITY AND 
SECURITIES EXCHANGES 

Chapter II—Securities and Exchange 
Commission 

[Releases Nos. 33-5150. 34-9176, 35-17130 
39-294, IC-6524. IAA-286| 

PART 201—RULES OF PRACTICE 

Business Hours and Computation of 
Time 

To avoid unnecessary hardship on 
counsel in proceedings before the Com¬ 
mission, the Commission hereby amends 
its rules of practice to provide that when 
time periods prescribed or allowed there¬ 
in are 7 days or less, intermediate Satur¬ 
days, Sundays, or legal holidays shaU not 
be counted. The term legal holiday con¬ 
sists of those days specified in Rule 5, 
which is intended to be interpreted pur¬ 
suant to 5 U.S.C, 6103. 

Commission action. Pursuant to au¬ 
thority contained in section 19(a) of the 
Securities Act of 1933, section 23(a) of 
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the Securities Exchange Act of 1934, sec¬ 
tion 20 of the Public Utility Holding Com¬ 
pany Act of 1935, section 319 of the Trust 
Indenture Act of 1939, section 38 of the 
Investment Company Act of 1940 and 
section 211 of the Investment Advisers 
Act of 1940, the Securities and Exchange 
Commission hereby amends §201.5 and 
paragraph (j) of § 201.22 of Chapter II 
of Title 17 of the Code of Federal Regu¬ 
lations as set forth below: 

§201.3 Business hours. 

The principal Office of the Commission, 
at 500 North Capitol Street, Washington, 
DC 20549, is open each day, except Sat¬ 
urdays, Sundays, and legal holidays, from 
9 a.m. to 5:30 p.m., eastern standard 
time or eastern daylight saving time, 
whichever is currently in effect in Wash¬ 
ington. Legal holidays consist of New 
Year’s Day, Washington’s Birthday. Me¬ 
morial Day, Independence Day. Labor 
Day, Columbus Day. Veterans Day. 
Thanksgiving Day, Christmas Day, and 
any other day appointed as a holiday in 
the District of Columbia by the President 
or the Congress of the United States. 

§201.22 Filing; formalities; computa¬ 
tion of time. 


(j) Computation of time . In computing 
any period of time prescribed or allowed 
by these rules or by order of the Commis¬ 
sion the day of the act, event, or default 
from which the designated period of time 
begins to run is not to be included. The 
last day of the period so computed is to 
be included unless it is a Saturday, a 
Sunday, or a legal holiday (as defined 
in § 201.5) in which event the period runs 
until the end of the next day which is 
neither a Saturday, a Sunday nor a legal 
holiday. Intermediate Saturdays, Sun¬ 
days, and legal holidays shall be excluded 
from the computation when the period of 
time prescribed or allowed is 7 days or 
less. 

• • • • • 

The Commission finds that the fore¬ 
going amendments relieve certain restric¬ 
tions by excluding certain days from the 
computation of periods of time in certain 
cases for filing material with the Com¬ 
mission under the rules of practice and, 
therefore, notice and procedures specified 
in 5 U.S.C. 553 are unnecessary. Accord¬ 
ingly, the foregoing amendments shall 
be effective on May 17^1971. 

(Sec. 19(a), 48 Stat. 85, sec. 209, 48 Stat. 908, 
15 U.S.C. 77s; sec. 23(a), 48 Stat. 901, sec. 8, 
49 Stat. 1379, 15 U.S.C. 78w; sec. 20. 49 Stat. 
833. 15 U.S.C. 79t; sec. 319, 53 Stat. 1173, 15 
U.S.C. 77sss: sec. 38. 54 Stat. 841, 15 U.S.C. 
80a-37; sec. 211, 54 Stat. 855, sec. 14, 74 Stat. 
888. 15 U.S.C. 80b-ll) 

By the Commission, May 17, 1971. 

[seal! Theodore L. Humes, 

Associate Secretary. 

|FR Doc.71-7581 Filed 5-28-71 ;8:50 am] 


Title 24—HOUSING AND 
. HOUSING CREDIT 

Chapter II—Federal Housing Admin¬ 
istration, Department of Housing 
and Urban Development 

MORTGAGE INSURANCE ON LEASE¬ 
HOLD ESTATES; CORRECTION 

In F.R. Doc. 71-6144, amending Title 
24, filed on April 30, 1971 (36 F.R. 8211, 
May 1, 1971), the second sentence of the 
first paragraph of the amendatory lan¬ 
guage is corrected to read as follows: 
“The revisions provide that the value of 
the leased fee shall be subtracted from 
the value in fee simple before multiply¬ 
ing by the allowable loan ratio instead 
of the previous system of subtracting 
after multiplying.” 

Eugene A. Gulledge, 
Federal Housing Commissioner. 
[FR Doc.71-7544 Filed 5-28-71:8:51 am] 


Title 29—LABOR 

Subtitle A—Office of the Secretary of 
Labor 

PART 4—LABOR STANDARDS FOR 

FEDERAL SERVICE CONTRACTS 

Removal of Certain Incorporations by 
Reference 

Pursuant to sections 2(a)(3) and 4 
of the Service Contract Act of 1965 <41 
U.S.C. 351, 353), Part 4 of Title 29, Code 
of Federal Regulations, dealing among 
other things with certain safety and 
health requirements under the Act, is 
hereby amended in order to conform the 
section to amendments to PaH 1516 of 
Title 29, Code of Federal Regulations, 
which are published in the Federal Reg¬ 
ister on this date. The reason for the 
amendments is explained in the preamble 
to Part 1516 document. In addition, the 
amendments provide for variation pro¬ 
cedures similar to those that may be 
adopted under section 6(d) of the Wil- 
liams-Steiger Occupational Safety and 
Health Act of 1970 (84 Stat. 1590) to the 
extent that occupational safety or health 
issues are involved. 

Part 4 is amended as indicated below. 

1. Section 4.6(f) of Title 29, Code of 
Federal Regulations, is amended to read 
as follows: 

§ 4.6 Labor standards clauses for Fed¬ 
eral service contracts exceeding 

$2,500. 

• • • • • 

(f) The contractor or subcontractor 
shall not permit any part of the services 
called for by this contract to be per¬ 
formed in buildings or surroundings or 


under working conditions provided by or 
under the control or supervision of the 
contractor or subcontractor which are 
unsanitary or hazardous or dangerous to 
the health or safety of service employees 
engaged to furnish these services, and 
the contractor or subcontractor shall 
comply with the safety and health stand¬ 
ards applied under part 1516 of this title. 

• • • • • 

2. Paragraph (b) of § 4.123 is amended 
to read as follows: 

§4.123 Adniinihlralive limitations. >ar- 
ialions, tolerances, and exemptions. 

• • • • • 

(b) (1) Administrative action under 
section 4(b) of the Act. The authority 
conferred on the Secretary by section 
4(b) of the Act will be exercised with due 
regard to the remedial purpose of the 
statute to protect prevailing labor stand¬ 
ards and to avoid the undercutting of 
such standards which could result from 
the award of Government work to con¬ 
tractors who will not observe such stand¬ 
ards, and whose saving in labor cost 
therefrom enables them to offer a lower 
price to the Government than can be 
offered by the fair employers who main¬ 
tain the prevailing standards. Adminis¬ 
trative action consistent with this statu¬ 
tory purpose may be taken under section 
4<b> with or without a request therefor, 
when found necessary and proper in ac¬ 
cordance with the statutory standards. 
No formal procedures have been pre¬ 
scribed for requesting such action, except 
as provided in subparagraph (2) of this 
paragraph. However, a request for ex¬ 
emption from the Act’s provisions will be 
granted only upon a strong and affirma¬ 
tive showing that it is necessary and 
proper in the public interest or to avoid 
serious impairment of Government busi¬ 
ness. If the request for administrative 
action under section 4(b) is not made by 
the headquarters office of the contract¬ 
ing agency to which the contract services 
are to be provided, the views of such 
office on the matter should be obtained 
and submitted with the request or the 
contracting officer may forward such a 
request through channels to the agency 
headquarters for submission with the 
latter’s views to the Administrator of the 
Wage and Hour Division. Department of 
Labor, whenever any wage payment is- 
sues are involved. Any request relating to 
an occupational safety or health issue 
shall be submitted to the Assistant Secre¬ 
tary for Occupational Safety and Health. 
Department of Labor. 

(2> Occupational safety and health is - 
sues. In considering any request for a 
variation on any occupational safety or 
health issue arising under the contract 
clause prescribed in § 4.6(f), there shall 
be provided procedural safeguards equiv¬ 
alent to those prescribed in section 6(d 
of the Occupational Safety and Health 
Act of 1970 (84 Stat. 1596). Pending the 
adoption of rules of procedure apply 111 ® 
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the aforementioned section 6(d), the ap¬ 
plicable rules of procedure shall be spe¬ 
cified In the notice of any hearing which 
may be provided. 

• • • • « 

(Secs. 2(a) (3) and 4. 74 Stat. 1034. 1035; 
41 UJS.C. 351, 353.5 U.S.C. 301) 

Signed at Washington. D.C., this 20th 
day of May 1971. 

J. D. Hodgson. 

Secretary of Labor. 

[FR Doc.71-7457 Filed 5-28-71;8:45 amj 


Chapter V—Wage and Hour Division, 
Department of Labor 

PART 505—LABOR STANDARDS ON 
PROJECTS OR PRODUCTIONS AS¬ 
SISTED BY GRANTS FROM THE NA¬ 
TIONAL ENDOWMENT FOR THE 
ARTS 

Removal of Rules of Presumption; 
Certain Incorporations by Reference 

Pursuant to section 5(j) (2) of the Na¬ 
tional Foundation on the Arts and Hu¬ 
manities Act of 1965 (79 Stat. 848. 20 
U.S.C. 954(J)(2)) f Part 505 of Title 29 
of the Code of Federal Regulations is 
amended as indicated below. 

Under section 4(b) (2) of the WiUiams- 
Steiger Occupational Safety and Health 
Act of 1970 (84 Stat. 1592). standards 
issued under the laws listed in that pro¬ 
vision, including the National Founda¬ 
tion on the Arts and Humanities Act of 
1965, must be deemed to be “occupa¬ 
tional safety and health standards” is¬ 
sued under the Occupational Safety and 
Health Act (OSHA) as well as under 
the listed laws. The term “occupational 
safety and health standard" is defined 
m section 3(8) of OSHA as meaning 
a “standard which requires conditions, 
or the adoption or use of one or more 
practices, means, methods, operations, or 
processes, reasonably necessary or appro¬ 
priate to provide safe or healthful em¬ 
ployment and places of employment.” 
the term “standard” itself is not defined, 
out the quoted definition and the duty 
Prescribed in section 5(a)(2) of OSHA 
indicate that in this context the term 
reiers to a substantive rule; i.e., a rule 
naving the force and effect of law. 

The ordinary incorporations by refer- 
h!! C nt? f public ^d Private safety and 
th* * standards are deleted. In lieu 
vnereof, the amendments provide for the 
ncorporation by reference of the stand- 
^ adopted under the Walsh-Healey 

Act ’ which are pub - 
shed in 41 CFR Part 50-204, and which 

£5 amended by a document pub- 
date in the Federal Register on this 

am^H^D 1 *’ document is intended to 

sistenf 5 ?u 50 that its terms are con- 
<bw?f w , ltb the Provisions of section 4 
tion^Qof Wmiam s-Steiger Occupa- 
“d Health Act of 1970, re- 
aneS^ lG ^ nt of Con ^ es s that where 
b y both the Na- 
mani « Foundation on tbe Al *ts and Hu¬ 
manities Act of 1965 (or the other laws 


listed in section 4(b) (2)) and the Wil¬ 
liams-Steiger Occupational Safety and 
Health Act of 1970, the same standards 
will be applicable under each of the 
statutes. The procedures under the Wil¬ 
liams-Steiger Occupational Safety and 
Health Act of 1970 will be utilized in the 
first instance to enforce these occupa¬ 
tional safety and health standards and 
in any proceeding under the National 
Foundation on the Arts and Humanities 
Act to enforce such standards, the prin¬ 
ciple of collateral estoppel will apply. 

No delay in effective date is provided 
for the amendments, except that the na¬ 
tional conse nsus standards incorporated 
therein (41 CFR 50-204.2(a)) will be ef¬ 
fective 90 days from the publication of 
this document in the Federal Register. 

Section 505.6 is amended to read as 
follows: 


9863 

(Sec. 5(J) (2), 79 Stat. 848. sec. 4(b)(2), 84 
State. 1590; 20 U.S.C. 954(J) (2)) 

Signed at Washington, D.C., this 20th 
day of May 1971. 

J. D. Hodgson, 
Secretary of Labor . 
[FR Doc.71-7458 Filed 5-28-71:8:45 ami 


Chapter XIII—Bureau of Labor 
Standards, Department of Labor 

PART 1516— SAFETY AND HEALTH 
STANDARDS FOR FEDERAL SERVICE 
CONTRACTS 

Removal of Assumptions; Certain 
Incorporations by Reference 


§ 505.6 Safety and health standard*. 

(a) Standards. Section 5(j) (2) of the 
Act provides that “(2) no part of any 
project or production which is financed 
in whole or in part under this section will 
be performed or engaged in under work¬ 
ing conditions which are unsanitary or 
hazardous or dangerous to the health 
and safety of the employees engaged in 
such project or production. Compliance 
with the safety and sanitary laws of the 
State in which the performance Dr part 
thereof is to take place shall be prima 
facie evidence of compliance. The Secre¬ 
tary of Labor shall have the authority 
to prescribe standards • • • as he may 
deem necessary or appropriate to carry 
out” this provision. The applicable safety 
and health standards shall be those pub¬ 
lished in 41 CFR Part 50-204, includ¬ 
ing matters incorporated by reference 
therein. Evidence of compliance with 
State laws relating to health and sanita¬ 
tion will be considered prime facie evi¬ 
dence of compliance with the safety and 
health requirements of the Act and any 
contract subject thereto, and it shall be 
sufficient unless rebutted or overcome by 
a preponderance of evidence of a failure 
to comply with any applicable safety and 
health standards published in 41 CFR 
Part 50-204, including matters incor¬ 
porated by reference therein. 

(b) Variances. ( 1 ) Variances from 
standards applied under paragraph (a) 
of this section may be granted under the 
same circumstances in which variances 
may be granted under section 6(b) (6) 
(A) or 6(d) of the Williams-Steiger Oc¬ 
cupational Safety and Health Act of 1970 
(29 U.S.C. 655). The procedures for the 
granting of variances and for related re¬ 
lief are those published in Part 1905 of 
this title. 

(2) Any requests for variances shall 
also be considered requests for variances 
under the Williams-Steiger Occupa¬ 
tional Safety and Health Act of 1970, 
and any variance from a standard ap¬ 
plied under paragraph (a) of this sec¬ 
tion and in Part 1910 of this title shall 
be deemed a variance from the standards 
under both the National Foundation on 
the Arts and Humanities Act of 1965 and 
the Williams-Steiger Occupational 
Safety and Health Act of 1970. 


Pursuant to sections 2(a) (4) and 4 of 
the Service Contract Act of 1965 (41 
U.S.C. 351, 353), Part 1516 of Title 29, 
Code of Federal Regulations, is hereby 
amended as indicated below. 

The reasons for the amendments are 
briefly these. Under section 4(b)(2) of 
the Williams-Steiger Occupational 
Safety and Health Act of 1970 (OSHA), 
84 Stat. 1592. standards issued under the 
laws listed in that provision, including 
the Service Contract Act, must be deemed 
to be “occupational safety and health 
standards” issued under the Occupa¬ 
tional Safety and Health Act (OSHA) as 
well as under the listed laws. The term 
“occupational safety and health stand¬ 
ards” is defined in section 3(8) of OSHA 
as meaning a “standard which requires 
conditions, or the adoption or use of one 
or more practices, means, methods, op¬ 
erations, or processes, reasonably neces¬ 
sary or appropriate to provide safe or 
healthful employment and places of em¬ 
ployment.” The term “standard” itself 
is not defined, but the quoted definition 
and the duty prescribed in section 5(a) 
(2) of OSHA indicate that in this con¬ 
text the term refers to a substantive 
rule; i.e., a rule having the force and ef¬ 
fect of law. Under these circumstances, 
it is considered necessary and appropri¬ 
ate to amend the safety and health rules 
under the Service Contract Act in order 
to make the changes needed to give sub¬ 
stantive effect to these rules by removing 
certain rules of presumption, ordinary 
incorporations by reference, and other 
changes related to giving substantive ef¬ 
fect to the rules involved. 

Further, the document is intended to 
amend Part 1516 so that its terms are 
consistent with the provisions of section 
4(b) (2) of the Williams-Steiger Occu¬ 
pational Safety and Health Act of 1970, 
reflecting the intent of Congress that 
where an employer is covered both by 
the Service Contract Act of 1965 (or the 
other laws listed in section 4(b) (2)) and 
the Williams-Steiger Occupational 
Safety and Health Act of 1970. the same 
standards will be applicable under each 
of the statutes. The procedures under the 
Williams-Steiger Occupational Safety 
and Health Act of 1970 will be utilized 
in the first instance to enforce these oc¬ 
cupational safety and health standards 
and in any proceeding under the Service 
Contract Act of 1965 to enforce such 
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standards, the principle of collateral 
estoppel will apply. 

The substantive rules which are 
adopted are those under the Walsh- 
Healey Public Contracts Act (41 CFR 
Part 50-204), as amended by changes 
published in the Federal Register on 
this date. No delay in effective date for 
the rules is provided except as to the na¬ 
tional consensus standards incorporated 
in the Walsh-Healey rules on this date, 
concerning which the effective date pro¬ 
vision specified therein shall govern. 

1. Section 1516.1 is amended as fol¬ 
lows: 

§1516.1 Scope of application. 

* * * * • 
(b)(1) Investigators conducting in¬ 
vestigations and all officers of the Depart¬ 
ment of Labor evaluating, reviewing and 
analyzing investigations, as well as of¬ 
ficers of the Department determining 
whether there are or have been viola¬ 
tions of the safety and health require¬ 
ments of the Service Contract Act of 
1965 or any contract subject thereto and 
the terms on which there may be a set¬ 
tlement of issues arising from an investi¬ 
gation without resort to administrative 
or judicial litigation, will consider a fail¬ 
ure to comply with the safety and health 
measures provided in § 1516.2 to result 
in working conditions which are “un¬ 
sanitary or hazardous or dangerous to the 
health or safety of service employees’* 
within the meaning of section 2(a)(3) 
of the Act and the contract stipulation 
it requires. 

(c) [Deleted] 

• * • • * 

2. Section 1516.2 is revised to read as 
follows: 

§ 1516.2 Safely and health standards. 

Every contractor and subcontractor 
shall comply with the safety and health 
standards published in 41 CFR Part 50- 
204, including any matters incorporated 
by reference therein. 

(Secs. 2(a)(3) and 4. 74 Slat. 1034, 1035, 
41 U.S.C. 351, 353. 5 U.S.C. 301) 

Signed at Washington, D.C., this 20th 
day of May 1971. 

J. D. Hodgson, 
Secretary of Labor. 

[FR Doc.71-7456 Filed 5-28-71;8:45 ami 


Title 31—MONEY AND 
FINANCE: TREASURY 

Chapter II—Fiscal Service, 
Department of the Treasury 
SUBCHAPTER B—BUREAU OF THE PUBLIC DEBT 

PART 316—OFFERING OF UNITED 
STATES SAVINGS BONDS, SERIES E 

Miscellaneous Amendments 

Department Circular No. 653, Eighth 
Revision, dated December 12, 1969, and 
the tables incorporated therein, as 
amended (31 CFR Part 316>, are further 
amended by revision of paragraph (a), 
renumbering of subparagraph (2) of 
paragraph (b) as (3), and insertion of a 
new subparagraph, numbered (2), in 
§ 316.8; the revision of subparagraph (1), 
paragraph (b), of §316.9; and addition 
of Tables 2-A and 3-A as follows: 

§316.8 Extended terms and improved 
yields for outstanding bonds. 

(a) Extended maturity periods —(1) 
General. The terms “extended maturity 
periods,” “second extended maturity 
period,’* and “third extended maturity 
period,” when used herein, refer to the 
intervals after the original maturity 
dates during which owners may retain 
their bonds and continue to earn interest 
on the maturity values or the* extended 
maturity values* No special action is re¬ 
quired of owners desiring to take advan¬ 
tage of any extensions heretofore or 
herein granted. 

(2) Bonds with issue dates May 1,1941, 
through April 1,1952. Owners of Series E 
bonds with issue dates of May 1, 1941, 
through April 1, 1952, may retain then- 
bonds for a third and final extended 
maturity period of 10 years. 


• The redemption value of any bond at the 
maturity date, the extended maturity date 
or the second extended maturity date is the 
base, in each instance, upon which interest 
will accrue during the period following. 


(3) Bonds with issue dates May 1, 1952, 
through January 1, 1957. Owners of 
Series E bonds with issue dates of May 1, 
1952, through January 1, 1957, may re¬ 
tain their bonds for a second extended 
maturity period of 10 years. 

(4) Bonds with issue dates of Febru¬ 
ary 1. 1957 , or thereafter. Owners of 
Series E bonds with issue dates of Febru¬ 
ary 1, 1957. or thereafter, may retain 
their bonds for an extended maturity 
period of 10 years. 

(b) Improved yields. * * * 

(2) Bonds entering third extended 
maturity period. The investment yield 
(interest) for the third extended matu¬ 
rity period for all outstanding bonds 
entering this period will be at the rate 
prevailing for Series E bonds being issued 
at the time the extension begins. Tables 
showing the yields and the redemption 
values will be published prior to or as the 
bonds enter the extension. The yields 
shown in Tables 2-A and 3-A hereof 
apply to bonds with issue dates May 1. 
1941, and June 1, 1941. Table 3-A will 
also apply to bonds with issue dates of 
July 1, 1941, through November 1, 1941, 
inclusive, unless tables showing different 
yields are published prior to or as these 
bonds enter the third extended maturity 
period. 

• * * * • 

§ 316.9 Taxation. 

• • • • • 

(b) Federal income tax on bonds. * * * 

(1) Defer reporting of the increase to 
the year of final maturity, actual re¬ 
demption, or other disposition, whichever 
is earlier; or 

• • ♦ * * 

The foregoing revisions and amend¬ 
ments, adopted on April 30, 1971, were 
effected under authority of section 22 of 
the Second Liberty Bond Act, as amended 
(49 Stat. 21, as amended: 31 U.S.C. 757c> 
and 5 U.S.C. 301. Notice and public pro¬ 
cedures thereon are unnecessary as pub¬ 
lic property and contracts are involved. 

Dated: May 20,1971. 

[seal] John K. Carlock, 

Fiscal Assistant Secretary. 
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!«.« price .. 118.75 

Denomination....... 25.00 


$37.50 

50.00 


$75.00 

100.00 


$375.00 

500.00 


$750.00 

1 , 000.00 


Approximate Investment yield (annual percentage rate) 


Period after second extended maturity 
(beginning 30 years after issue date) 


(1) Redemption values during each lialf-year poriod 
(values increase on first day of period shown) 


THIRD EXTENDED MATURITY PERIOD 


First K year.*(5/1/71) 

g&i::::::::::::::::::::::— 

2H to 3 years.(11/1/73) 

ycttra .(5/1/74) 

3H to 4 years.(11/1/74) 

4 to 4% years.(5/1/75) 

W** .(11/1/75) 

6hto 7 years.(11/1/77) 

8 to years.i:™: 5/1 /to) 

THIRD EXTENDED MATURITY VALUE (40) 
years from iasuc date).(5/1/81) 


(2) From beginning (3) From begin- 
of third extended ning of each 
• maturity period to half-year period 
beginning of to beginning of 
each half-year next half-year 
period period 


$50.28 

$100. 56 

$201.17 

51.66 

103.32 

206.64 

53.08 

106.16 

213.32 

54.54 

109.08 

218.16 

66.04 

112.08 

224.16 

57.58 

116.16 

230.32 

59.17 

11*34 

236.68 

60.80 

121.60 

243. 20 

62.47 

124. 94 

249.88 

64.18 

128.36 

256.72 

65. 95 

131.90 

263.80 

67.76 

135.52 

271.04 

69. 63 

139.26 

278.62 

71.51 

143.08 

286.16 

73.51 

147.02 

294.04 

75.53 

151.06 

302.12 

77.61 

155.22 

310.44 

79. 74 

159.48 

318.96 

81.10 

163.86 

327. T2 

84.19 

168.38 

330. 76 

86.50 

173.00 

346.00 


$1,005.60 
1,033.20 
1,061.60 
1,090. 80 
1,120.80 
1,151.60 
1,183. 40 
1, 216.00 
1,249.40 
1,283. 60 
1,319.00 
1,355.20 
1, 392. 60 
1,430. 80 
1,470. 20 
1. 510. CO 
1,552. 20 
1. 594.80 
1,638.00 
1,683.80 


$2,011.20 
2,066. 40 
2,123. 20 
2,181. 00 

2.241.60 
2, 303. 20 

2.366.80 
2,132.00 

2.498.80 
2,567.20 
2,638.00 
2,710. 40 
2, 785. 20 
2,861. 60 

2, 94a 40 
3.021.20 

3, 104. 40 

3.189.60 
3, 277.20 
3.367. 60 


1,730.00 3,460.00 


Percent 

aoo 

5.49 
5. 49 

5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5. 50 

5.50 

6.50 

5.50 
5.50 

5.50 


Percent 

5.49 

5.50 
5.50 
5.50 

5.50 
5.52 

5.51 

6.49 
5,47 

5.52 

5. 49 
5.62 

5.49 
5.51 

6. 50 

5.51 
5. 49 
5.49 

5.52 
5.49 


(4) From begin¬ 
ning of each 
half-year period 
to third 
extended 
maturity > 


Percent 

5. 50 

5.50 

6.50 
6.50 
6.50 

6.50 

5.50 

6.50 
6.50 
6.50 
6.50 
6.50 

6.50 

5.50 

6.50 
5.60 
6.50 
6.50 

6. 50 
6.49 


! y , 0ar M 0I i wh ‘? h i 8 ™* of Mft y 1M1, enter each period. 

balhyenr d periid. d cxt< ' I,ded luaturity ViUue ll1 on the beginning date of the 


permu ,! purcha8e prlcc fro,n 188110 *»te to third extended maturity date is 3.S6 


Issue price_ 

Denomination... 


TABLE 3-A 

RONDS BEARING ISSUE DATE JUNE 1. 1341« 


$18. 75 

25.00 


$37.50 

50.00 


$75.00 

100.00 


$375.00 
500.00 


$750.00 

1,000,00 


Approximate investment yield 
(annual percentage rate) 


Period after second extended maturity 
(beginning 30 years after issue date) 


(1) Redemption values during each half-year period 
(values Increase on first day of period shown) 


THIRD EXTENDED MATURITY PERIOD 


(2) From beginning 
of third extended 
• maturity period to 
beginning of 
each half-year 
period 


(3) From begin¬ 
ning of each 
half-year period 
to beginning of 
next naif-voar 
period 


(4) From begin¬ 
ning of each 
half-year period 
to third 
extended 
maturity» 


pfc;:;;:;:;;:::;:;. 

*0 us years. 

. 

y lttrs .. 

to 6 years_...... _ 

8 to5K years.. ***** ® *— 

to 6 years" .(12/1/7«! 

fflnzz— . ==W$ 

y to QIC Vo'ina - ....--. „-( 12 / 1 /79) 

TMlo 10 yo8ni * *- ---.(12/1/80) 

m ( 10 v«S X r TKN P K,) Maturity value 7 } 

(10 ears from l««ue date) .. 6-1-81 


$50.80 
62. 20 

53.63 

55. 11 

56. 02 
58. 18 

69.78 
61.42 
63.11 
64.85 

66.63 
68. 46 
7U 35 
72.28 
74.27 
76.31 
78. 41 
80.67 

82.78 
85.06 


$101.60 
104. 40 
107.26 
lia22 
113.24 
116.36 

119.56 
122.81 
126. 22 

129.70 
133. 26 
13a 92 

140.70 

144.56 
14a 54 
152. 62 
156.82 
161. 14 

165.56 
170. 12 


$203. 20 
208.80 
214.52 
22a 44 
226.48 
232. 72 
239. 12 
245.68 
252.54 
259. 40 
26a 52 
273.84 
281.40 

289.12 
297.08 
305.24 
313.64 
322.28 

331.12 
340. 24 


$i,oiaoo 

1,044.00 
1,072.60 
1,102.20 
1,132. 40 

1.163.60 

1.195.60 

1.228.40 
1,262.20 
1,297.00 
1,332. 60 

1.369.20 
1,407. 00 

1.445.60 
1.485. 40 

1.526.20 
1,568. 20 

1.611.40 
1.655. 60 

1.701.20 


$2.032. 00 
2.088.00 

2.145.20 
2,204, 40 

2.264.80 
2,327. 20 

2.391.20 

2.456.80 
‘2.521. 40 
2,594. 00 

2.665.20 
2,738.40 
2,814.00 
2,891. 20 
2,970. 80 
3,052.40 
3,136. 40 

3.222.80 

3.311.20 
3,402 40 


87.40 174.80 349.60 1,748.00 3,496.00 


Percent 

0.00 

5.51 

5.5) 

5.50 

5.50 

5.50 

5. 50 
5.60 
5.50 
5.50 
5.50 

6. 50 
5.50 
5.50 
5. 50 
5.50 
5. 50 
5.50 
5.50 
5.50 


Percent 

5.51 
5.48 

5.52 

5.48 
6.51 

5.50 

5.49 

6.50 

5.51 

5.49 

6.49 
5. 52 

6.49 

5.51 

5.49 

5.50 
5. 51 
5. 49 
5. 61 
5.50 


Percent 
5.50 
5.50 
5.50 
6.60 
5.50 
5. 541 

5.50 

6.50 

5.50 

6.50 
6.50 

6.50 

5.50 

6.50 

5.50 
5.50 
5.50 

5.50 
5.61 

6.50 


^ 8aC " ,K ‘ rl0d - F ° r 8ub * 


hair^ir d |™i<^' lrd Ml<jnded maturity value la effect on the beginning date of llio 
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[PR Doc.71-7369 Plied 5-28-71;8:45 am) 
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Title 41—PUBLIC CONTRACTS 
AND PROPERTY MANAGEMENT 

Chapter 18—National Aeronautics 
and Space Administration 

PART 18-8—TERMINATION OF 
CONTRACTS 

Termination Claims 

Correction 

In F.R. Doc. 71-4616 appealing at page 
6345 in the issue of Saturday. April 3, 
1971, the section heading and first five 
lines of § 18-8.101-25 appearing at the 
beginning of the first column on page 
6348 should be transferred to the be¬ 
ginning of the third column on page 
6347 directly above the five lines of un¬ 
designated text. 


Chapter 50—Public Contracts, 
Department of Labor 

PART 50-204—SAFETY AND HEALTH 
STANDARDS FOR FEDERAL SUPPLY 
CONTRACTS 

Presumptions and Incorporations by 
Reference; Specific National Con¬ 
sensus Standards 

Pursuant to section 4 of the Walsh- 
Healey Public Contracts Act (41 U.S.C. 
section 35), Part 50-204 of Title 41, 
Code of Federal Regulations is hereby 
amended as indicated below. 

The reasons for the amendments 
are briefly these. Under section 4(b)(2) 
of the WilUams-Steiger Occupational 
Safety and Health Act of 1970 (29 U.S.C. 

653) standards issued under the laws 
listed in that provision, including the 
Walsh-Healey Public Contracts Act, must 
be deemed to be “occupational safety 
and health standards” issued under the 
Williams-Steiger Occupational Safety 
and Health Act of 1970 (OSHA) as well 
as under the listed laws. The term “oc¬ 
cupational safety and health standard” 
is defined in section 3(8) of OSHA (29 
U.S.C. 652) as meaning a “standard 
which requires conditions, or the adop¬ 
tion or use of one or more practices, 
means, methods, operations, or processes, 
reasonably necessary or appropriate to 
provide safe or healthful employment 
and places of employment.'* The term 
“standard” itself is not defined, but the 
quoted definition and the duty prescribed 
in section 5(a)(2) of OSHA (29 U.S.C. 

654) indicate that in this context the 
term refers to a substantive rule; i.e.. a 
rule having the force and effect of law. 
Under these circumstances, it is consi¬ 
dered necessary and appropriate to 
amend the rules under the Walsh- 
Healey Public Contracts Act in order to 
make the changes needed to reflect the 
substantive effect given to the safety and 
health standards by removing certain 
rules of presumption, ordinary incorpor¬ 
ations by reference, and other changes 
related to the substantive effect of the 


rules involved. The variations provisions 
of the rules are also amended to conform 
with the procedural requirements of sec¬ 
tion 6 of OSHA (29 UJ3.C. 655). 

The ordinary incorporations by refer¬ 
ence of private safety and health stand¬ 
ards are replaced by the incorporation 
by reference of the national consensus 
standards which are adopted under sec¬ 
tion 6(a) of the Williams-Steiger Occu¬ 
pational Safety and Health Act of 1970 
(29 U.S.C. 655) and which are published 
on this date in Part 1910 of Title 29 of 
the Code of Federal Regulations. The 
specific national consensus standards 
now incorporated and given substantive 
effect are determined to be more effective 
than the general references to private 
standards which have heretofore existed, 
and therefore the general references are 
in any event superseded by the specific 
national consensus standards under the 
express terms of section 4(b)(2) of 
OSHA. 

Further, the document is intended to 
amend Part 50-204 so that its terms are 
consistent with the provision in section 
4(b)(2) of the Williams-Steiger Occu¬ 
pational Safety and Health Act of 1970 
reflecting the intent of Congress that 
where an employer is covered both by 
the Walsh-Healey Public Contracts Act 
(or the other laws listed in section 4(b) 
(2)) and the Williams-Steiger Occupa¬ 
tional Safety and Health Act, the same 
standard will be applicable under each of 
the statutes. The procedures under the 
Williams-Steiger Occupational Safety 
and Health Act will be utilized in the 
first instance to enforce these occupa¬ 
tional safety and health standards and 
in any proceeding under the Walsh- 
Healey Public Contracts Act to enforce 
such standards, the principle of colla¬ 
teral estoppel will apply. 

Good cause is found for not providing 
notice and public procedure in the adop¬ 
tion of the substantive amendments. 
Such procedures are unnecessary because 
the changes are considered to reflect only 
those accomplished by operation of law 
as of April 28, 1971, by virtue of section 
4(b) (2) of OSHA. 

There is no delay in effective date for 
the amendments except in the case of 
the national consensus standards incor¬ 
porated in § 50-204.2(a) which will be 
effective 90 days from the publication of 
this document in the Federal Register. 
The delay in effective date of the national 
consensus standards does not reduce the 
employers' general statutory and con¬ 
tractual requirement that no part of a 
contract subject to the Walsh-Healy 
Public Contracts Act be performed in any 
plants, factories, buildings or surround¬ 
ings, or under working conditions wliich 
are unsanitary or hazardous or dan¬ 
gerous to the health and safety of em¬ 
ployees engaged in the performance of 
such a contract. See 41 CFR § 50-204.1 
(d). 

1. In § 50-204.1, paragraph (b) is 
amended and paragraphs (c) and (f) are 
revoked. As amended, 5 50-204.1 reads as 
follows: 


§ 50-204.1 Scape and application. 

* * * • • 

(b) (1) Every investigator conducting 
investigations and every officer of the 
Department of Labor determining 
whether there are or have been viola¬ 
tions of the safety and health require¬ 
ments of the Walsh-Healey Public Con¬ 
tracts Act and of any contract subject 
thereto; and whether a settlement of the 
resulting issues should be made without 
resort to administrative or court litiga¬ 
tion, shall treat a failure to comply with, 
or violation of, any of the safety and 
health measures contained in this Part 
50-204 as resulting in working conditions 
which are “unsanitary or hazardous or 
dangerous to the health and safety of 
employees” within the meaning of section 
1(e) of the Act and the contract stipu¬ 
lation it requires. Evidence of compli¬ 
ance with the safety, sanitary, and fac¬ 
tory inspection laws of a State in which 
the work, or part thereof, is performed 
will be considered prima facie evidence of 
compliance with the safety and health 
requirements of the Act and of any con¬ 
tract subject thereto, and it shall be 
sufficient unless rebutted or overcome by 
a preponderance of evidence of a failure 
to comply with any applicable safety and 
health rules contained in this part. 

(2) Every investigator shall have tech¬ 
nical competence in safety, industrial 
hygiene, or both as may be appropriate, 
in the matters under investigation. 

• * • • * 

2. Section 50-204.1a is revised to read 
as follows: 

§ 30—204.1a Variances. 

(a) Variances from standards in this 
part may be granted in the same cir¬ 
cumstances in which variances may be 
granted under sections 6(b)(6)(A) or 
6(d) of the Williams-Steiger Occupa¬ 
tional Safety and Health Act of 1970 (29 
U.S.C. 655). The procedures for the 
granting of variances and for related re¬ 
lief under this part are those published 
in Part 1905 of Title 29, Code of Federal 
Regulations. 

(b) Any requests for variances shall 
also be considered requests for variances 
under the Williams-Steiger Occupational 
Safety and Health Act of 1970, and any 
variance from a standard which is con¬ 
tained in this part and which is incorpo¬ 
rated in Part 1910 of Title 29, Code of 
Federal Regulations, shall be deemed a 
variance from the standard under both 
the Walsh-Healey Public Contracts Act 
and the Williams-Steiger Occupational 
Safety and Health Act of 1970. 

3. Paragraphs (a) and (b) of § 
204.2 are amended to read as follows: 

§ 50-204.2 General safety and 
standards. 

(a) Every contractor shall protect the 
safety and health of his employees by 
complying with the standards described 
in the subpara graphs of this paragraph 
whenever a standard deals with an oc¬ 
cupational safety or health subject or 
issue involved in the performance of the 
contract. 
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(1) U.S. Department of Labor—Title 
29 CFR— 

Part 1501—Safety and Health Regulations 
for Ship Repairing. 

Part 1502—Safety and Health Regulations 
for Shipbuilding. 

Part 1503—Safety and Health Regulations 
for Shipbreaking. 

Part 1504—Safety and Health Regulations 
for Longshoring. 

Part 1910—Subpart C through Subpart S 
(national consensus standards). 

(2) U.S. Department of Interior, Bu¬ 
reau of Mines. 

(i) In Chapter I of Title 30, Code of 
Federal Regulations, the standards re¬ 
quiring safe and healthful working con¬ 
ditions or surroundings in: 

Subchapter B—Respiratory Protective Ap¬ 
paratus; Tests for Permissibility; Fees. 
Subchapter C—Explosives and Related Ar¬ 
ticles; Tests for Permissibility and Suita¬ 
bility. 

Subchapter D—Electrical Equipment. Lamps, 
Methane Detectors; Tests for Permissibil¬ 
ity; Fees. 

Subchapter O—Coal Mine Health and Safety. 

<ii) In Chapter II of Title 30 the 
standards requiring safe and healthful 
working conditions or surroundings in: 

Part 211—Coal-Mining Operating and Safety 
Regulations. 

Part 216—Operating and Safety Regulations 
Governing the Mining of Coal in Alaska. 
Part 221—OU and Gas Operating Regula¬ 
tions. 

Part 231—Operating and Safety Regulations 
Governing the Mining of Potash; Oil 
Shale, Sodium, and Phosphate; Sulphur; 
and Gold, Silver, or Quicksilver; and 
Other NonmetaUic Minerals, Including 
Silica Sand. 

(3) U.S. Department of Transporta- 
uon: 49 CFR Parts 171-179 and 14 CFR 
Part 103 Hazardous material regulation— 
Transportation of compressed gases. 

(4) U.S. Department of Agriculture 
Respiratory Devices for Protection 
against Certain Pesticides—ARS-33-76- 

(b) Information concerning the ap¬ 
plicability of the standards prescribed in 
Paragraph (a) of this section may be 
obtained from the following offices: 

<1) Office of the Bureau of Labor 
Standards, U.S. Department of Labor, 
Railway Labor Building, Washington, 
D.C. 20210. 

(2) The regional and field offices of 
the Bureau of Labor Standards which 
are listed in the U.S. Government Organ¬ 
ization Manual, 1970-71 edition at p. 324. 

(Secs. 1 , 4 , 49 Stat. 1036. 1038, as amended; 

*1 G.S.C. 35, 38) 

Signed at Washington, D.C., this 20th 
day of May 1971. 

J. D. Hodgson, 
Secretary of Labor. 
f pR Uoc.71-7455 Filed 5-28-71;8:45 amj 


Title 49—TRANSPORTATION 

Chapter V—National Highway Traffic 
Safety Administration, Department 
of Transportation 

PART 571—FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS 

Seat Belt Assembly Anchorages and 
Seat Belt Installations; Reconsider¬ 
ation and Amendment 

The purpose of this notice is to amend 
Motor Vehicle Safety Standards No. 
208 and 210, with respect to the installa¬ 
tion of shoulder belts in multipurpose 
passenger vehicles exceeding 10,000 
pounds GVWR and the provision of 
anchorages for shoulder belts in vehicles 
other than passenger cars. 

1. The seat belt installation standard 
was amended on September 30, 1970, to 
require installation of seat belts in multi¬ 
purpose passenger vehicles, trucks, and 
bases manufactured after July 1, 1971 
(35 F.R. 15222). Exemptions from the re¬ 
quirement for shoulder belt installation 
were provided for certain types and 
weights of vehicles. 

During the course of the subsequent 
rulemaking activity which led to the 
issuance of the occupant crash protec¬ 
tion standard, it was determined that 
the larger weight classes of trucks and 
multipurpose passenger vehicles should 
not be required to install shoulder belts 
(35 F.R. 14941, 35 F.R. 16937. 36 F.R. 
4600). The standard therefore required 
lap belts, but not shoulder belts, for 
vehicles over 10,000 pounds GVWR, 
effective January 1, 1972. The Septem¬ 
ber 30 amendment, which is to become 
effective 6 months earlier than the occu¬ 
pant crash protection rule, had provided 
a similar exemption for large trucks but 
not for multipurpose passenger vehicles, 
with the result that shoulder belts would 
have been required for many large multi¬ 
purpose passenger vehicles during the 
period July 1, 1971-January 1, 1972, but 
not afterward. To correct this incon¬ 
sistency, the seat belt installation stand¬ 
ard is amended, effective July 1, 1971, 
to exempt multipurpose passenger ve¬ 
hicles of more than 10,000 pounds 
GVWR from the shoulder belt require¬ 
ment. 

In accordance with the foregoing, sec¬ 
tion S3.1 of Standard No. 208 (§ 571.21), 
as published September 30. 1970 (35 F.R. 
15222) is amended effective July 1, 1971, 
to read as follows: 

S3.1 A Type 1 seat belt assembly 
shall be installed for each designated 
seating position in convertibles, open- 
body type vehicles, walk-in van-type 
trucks, and trucks and multipurpose 
passenger vehicles that have a gross 
vehicle weight rating of more than 10,000 
pounds, and for the driver’s seating posi¬ 
tion in buses. 


2. Standard No. 210, “Seat Belt Assem¬ 
bly Anchorages,” presently requires ve¬ 
hicles other than passenger cars to have 
shoulder belt anchorages installed at 
front outboard seating positions by 
July 1, 1971, and at rear outboard seat¬ 
ing positions by January 1, 1972 (35 F.R. 
15293, 35 F.R. 18116, 36 F.R. 4291). The 
Recreational Vehicle Institute has peti¬ 
tioned for an amendment of the stand¬ 
ard. to delete the requirement for 
shoulder belt anchorages at positions 
where shoulder belt installation is not 
required by Standard No. 208. 

It has been found that this petition 
has merit. The probability of shoulder 
belt installation by the owners of these 
vehicles is very small, and the difficulty 
of anchorage installation, particularly in 
multipurpose passenger vehicles, is often 
greater than in passenger cars. The 
amendment is therefore considered to be 
in the public interest. 

The request by RVI for a postpone¬ 
ment of the July 1. 1971, effective date 
for installation of shoulder belt anchor¬ 
ages has not been found justified, and 
the petition is in that respect denied. 

In accordance with the foregoing, sec¬ 
tion S4.1.1 of the present Motor Vehicle 
Safety Standard No. 210 (effective July 1, 
1971), and the amended Standard No. 
210 as published November 26, 1970 (35 
FR * 18116 > effective January 1, 1972), 
in 49 CFR 571.21, are both amended to 
read as follows: 

S4.1.1 Seat belt anchorages for a 
Type 2 seat belt assembly shall be in¬ 
stalled for each forward-facing outboard 
designated seating position in passenger 
cars, and for each designated seating 
position for which a Type 2 seat belt 
assembly is required by Standard No. 
208 in vehicles other than passenger 
cars. 

The effective dates of the amendments 
made by this notice are as indicated 
above. Because the amendments relieve 
restrictions and impose no additional 
burden on any person, notice and request 
for comments on such notice are found 
to be unnecessary, and it is found, for 
good cause shown, that an effective date 
earlier than 180 days after issuance is 
in the public interest. 

(Sec. 103, 119, National Traffic and Motor 
Vehicle Safety Act. 15 U.S.C. 1392. 1407; 
delegation of authority at 49 CFR 1.51) 

Issued on May 21, 1971. 

Douglas W. Toms, 
Acting Administrator . 

(FR Doc.71-7512 Filed 5-28-71;8:45 am] 


(Docket No. 70-12; Notice No. 9] 

PART 574—TIRE IDENTIFICATION 
AND RECORD KEEPING 

Location of Tire Identification 
Number for Retreaded Tires 

The purpose of this amendment is to 
provide retreaders with an alternative 
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location for the placement of the tire 
identification number. 

On January 26, 1971, the National 
Highway Traffic Safety Administration 
published Docket No. 70-12, Notice No. 
5, a revised version of the Tire Identifi¬ 
cation and Recordkeeping Regulation, 49 
CFR Part 574 (36 F.R. 1196). Section 
574.5 requires retreaders to permanently 
mold or brand into or onto one sidewall 
a tire identification number in the man¬ 
ner specified in Figure 2 of the regula¬ 
tion. Figure 2 requires that the tire 
identification number be located in the 
area of the shoulder between the tread 
edge and the maximum section width 
of the tire. The regulation specified this 
location because, generally, it is the area 
upon which retreaders apply new retread 
material. 

Bandag, Inc., has petitioned for rule- 
making to allow the tire identification 
to be below the section width of the tire. 
The petition requests this relief because 
the Bandag process only affects the tread 
surface, a comparatively smooth surface 
is needed for application of the identifi¬ 
cation number, and many casings have 
no smooth area between the tread edge 
and the maximum section width. 


Therefore, in view of the above. Figure 
2 of Part 574 (36 F.R. 1200) is hereby 
amended as set forth below to require 
that the tire identification number be 
on one sidewall of the tire, either on the 
upper segment between the maximum 
section width and the tread edge, or on 
the lower segment between the maxi¬ 
mum section width and bead in a loca¬ 
tion such that the number will not be 
covered by the rim flange when the tire 
is inflated. In no event should the num¬ 
ber be on the surface of the scuff rib or 
ribs. 

(Secs. 103, 112, 119, 201, National Traffic and 
Motor Vehicle Safety Act. as amended (15 
U.S.C. 1392. 1401, 1407, 1421); delegations of 
authority at 49 CFR 1.51 and 49 CFR 501.8) 

Effective date: May 22,1971. 

Because this amendment relieves a re¬ 
striction and does not impose any addi¬ 
tional burden on any person it is found 
that notice and public procedure thereon 
are unnecessary and impracticable, and 
that, for good cause shown, an effective 
date less than 30 days after the date of 
issuance is in the public interest. 

Issued on May 21, 1971. 

Douglas W. Toms, 
Acting Administrator. 


Chapter X— Interstate Commerce 
Commission 

SUBCHAPTER A—GENERAL RULES AND 
REGULATIONS 

[S.O. 1025, Amdt. 6) 

PART 1033—CAR SERVICE 

Return of Covered Hopper Cars 

At a session of the Interstate Com¬ 
merce Commission, Railroad Service 
Board, held in Washington, D.C., on the 
24th day of May 1971. 

Upon further consideration of Service 
Order No. 1025 (34 FR. 7451, 9870; 35 
F.R. 894, 5334, 18318) as amended, and 
good cause appearing therefore: 

It is ordered. That $ 1033.1025 Service 
Order No. 1025 (Regulations for return of 
covered hopper cars) be, and it is hereby, 
amended by substituting the following 
paragraph (f) for paragraph (f) thereof: 

(f) Expiration date. This order shall 
expire at 11:59 p.m., December 31, 1971, 
unless otherwise modified, changed, or 
suspended by order of this Commission. 

Effective date. This amendment shall 
become effective at 11:59 p.m., May 31, 
1971. 

(Secs. 1, 12, 15, and 17(2). 24 Stat. 379. 
383, 384, as amended; 49 U.S.C. 1, 12, 15. and 
17(2). Interprets or applies secs. 1(10-17), 
15(4), and 17(2), 40 Stat. 101, as amended, 
54 Stat. 911; 49 U.S.C. 1(10-17). 15(4), and 
17(2)) 

It is further ordered , That copies of 
this amendment shall be served upon 
the Association of American Railroads. 
Car Service Division, as agent of the rail¬ 
roads subscribing to the car service and 
per diem agreement under the terms of 
that agreement, and upon the American 
Short Line Railroad Association; and 
that notice of this order shall be given 
to the general public by depositing a 
copy in the Office of the Secretary of the 
Commission at Washington, D.C.. and 
by filing it with the Director, Office of 
the Federal Register. 

By the Commission, Railroad Service 
Board. 

I seal) Robert L. Oswald, 

Secretary. 

[FR Doc.71-7553 Filed 5-26-71;8:52 ami 
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DEPARTMENT OF THE INTERIOR 

Oil Import Administration 
[ 32A CFR Ch. X] 

|Oil Import Reg. 1 (Rev. 5) J 

IMPORTS OF CRUDE OIL FOR TOP- 
PING AND USE AS BURNER FUEL; 
DISTRICT I AND DISTRICTS II—IV 


Notice of Proposed Rule Making 

Paragraph (g) of section 1A of Proc¬ 
lamation 3279, as amended, provides for 
imports of crude oil for topping and 
use as burner fuel under such conditions 
as the Secretary of the Interior may by 
regulation provide. A proposal to imple¬ 
ment this paragraph of the Proclamation 
was published in the Federal Register 
for October 21, 1970 (35 F.R. 16411). 
Further consideration has been given to 
this matter in the light of the comments 
received, and a revised proposal is set 
forth below in the form of a section 
which it is proposed to add to Oil Import 
Regulation 1 (Revision 5), as amended. 
Final action upon the revised proposal 
will be subject to the concurrence of the 
Director of the Office of Emergency 
Preparedness. 

Interested persons are invited to sub¬ 
mit written comments upon the proposal 
to the Administrator, Oil Import Admin¬ 
istration, Department of the Interior, 
Washington. D.C. 20240, before July 6, 
1971. Each person who submits com¬ 
ments is asked to provide fifteen (15) 
copies. 

T. C. Snedeker, 

Acting Administrator, 

Oil Import Administration . 

May 28, 1971. 


Sec._ 

topping. 


Import* of crude oil for 


(a) This section prescribes the condi¬ 
tions under which crude oil to be topped 
ana used as burner fuel may be imported 
mto District I and Districts II-IV, pur- 
suant to paragraph (g) of section 1A 

pd,,? amation 3279 » as amended (35 
16358). 


hnJi S rude oil for toPPtns and use as 
fuel may k 0 stored for consump- 
uon or withdrawn from warehouse for 
consumption in District I or Districts 
i*n!L a certificate of approval 

^ued by the Administrator. A separate 
certificate of approval shall be required 
cp try, or withdrawal from ware¬ 
house, for consumption. In Districts 
ix^ori ce 1 rti ficates of approval will be 

Canada^ ^ imports of crude oil fram 


(c) Crude oil imported pursuant to a 
certificate of approval must be processed 
by the importer and all topped crude 
oil and other products derived from the 
processing operations must be used by the 
importer as burner fuel in his own facili¬ 
ties. The Administrator shall issue cer¬ 
tificates of approval only in instances in 
which he is satisfied that the applicants 
will comply with the requirements of this 
paragraph. 

(d) An application for a certificate of 
approval under this section must be filed 
with the Administrator, Oil Import Ad¬ 
ministration, Department of the Interior, 
Washington, D.C. 20240, not later than 
15 days before the expected date of the 
commencement of importation of the 
crude oil. The application shall certify 
in detail such information as the Ad¬ 
ministrator may require including the 
following: 

(1) The location of the facilities in 
which the crude oil will be processed and 
used as burner fuel. 

(2) The nature of the unit in which 
the crude oil will be processed and of any 
facility of which the unit is part. 

(3) A description of the method to be 
used in segregating (and accounting for) 
the feedstocks and products of the proc¬ 
essing unit from the feedstocks and 
products of other facilities of the 
applicant. 

(4) The quantity of crude oil to be im¬ 
ported and processed in the processing 
unit for use as burner fuel in the appli¬ 
cant’s facilities. 

(5) The date importation will 
commence. 

(e> Neither crude oil imported under 
a certificate of approval nor topped crude 
or other products derived from the proc¬ 
essing of such crude oil shall qualify as 
refinery inputs or petrochemical plant 
inputs for the purpose of eligibility for 
allocations under section 4 of this reg¬ 
ulation or for the purpose of computing 
allocations under section 9. 10 or 25. 

(f) No certificate of approval issued 
pursuant to this section may be sold, as¬ 
signed, or otherwise transferred. 

(PR Doc.71-7641 Filed 5-28-71;9:46 am] 


DEPARTMENT OF AGRICULTURE 

Consumer and Marketing Service 
C 7 CFR Part 915 ] 

AVOCADOS GROWN IN SOUTH 
FLORIDA 

Handling 

Consideration is being given to the fol¬ 
lowing proposal, as hereinafter set forth, 
which would limit the handling of avo¬ 
cados grown in Florida by establishing 


size, quality, and maturity requirements, 
pursuant to § 915.51 Issuance o / regu¬ 
lations, which was recommended by the 
Avocado Administrative Committee, es¬ 
tablished pursuant to the marketing 
agreement, as amended, and Order No. 
915. as amended (7 CFR fart 915; 35 F.R. 
16627) regulating the handling of avo¬ 
cados grown in south Florida. This pro¬ 
gram is effective under the Agricultural 
Marketing Agreement Act of 1937, as 
amended (7 U.S.C. 601-674). 

All persons who desire to submit writ¬ 
ten data, views, or arguments In con¬ 
nection with the proposal should file the 
same with the Hearing Clerk, Room 112A, 
U.S. Department of Agriculture, Wash¬ 
ington, D.C. 20250, not later than the 
seventh day after the publication of this 
notice in the Federal Register. All writ¬ 
ten submissions made pursuant to this 
notice will be made available for public 
inspection at the office of the Hearing 
Clerk during regular business hours (7 
CFR 1.27(b)). 

The recommendation of the Avocado 
Administrative Committee reflects its ap¬ 
praisal of the avocado crop and current 
and prospective market conditions. Ship¬ 
ments of avocados are expected to begin 
on or about June 14, 1971, the commit¬ 
tee has considered and recommended the 
sizes, quality, and maturity standards, 
including shipping periods, for the vari¬ 
ous varieties of avocados, so as to prevent 
the handling of immature or other un¬ 
desirable fruit and to provide consumers 
with good quality fruit and maximize 
returns to growers pursuant to the de¬ 
clared policy of the act. 

Such proposal reads as follows: 

§ 915.313 Avocado Regulation 13. 

(a) Order: 

(1) During the period June 14, 1971, 
through April 30, 1972, no handler shall 
handle any avocados unless such avo¬ 
cados grade at least U.S. No. 3 grade; 

(2) On and after the effective time of 
this regulation, except as otherwise pro¬ 
vided in subparagraphs (9) and (10) of 
this paragraph, no avocados of the varie¬ 
ties listed in Column 1 of the following 
Table I shall be handled prior to the 
date listed for the respective variety in 
Column 2 of such table, except that avo¬ 
cados of the Arue variety which weigh 
at least 17 ounces or are at least 
inches in diameter may be handled prior 
to the effective date of this section, and 
thereafter each such variety shall be 
handled only in conformance with sub- 
paragraph (3), (4), (5), and (6) of this 
paragraph. 
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TABLE 1 



Minimum 

Mhilmnm 

Minlmnm 

Date 

Variety 

Date weight or 

Date weight or 

Date weight or 

diameter 

diameter 

diameter 


(1) 

(2) (3) 

(4) (*> 

(6) (7) 

(8) 

A rue.. .. 

. 17o*. 

6-14-71 14 or. • 

7-19-71 



3?i® in. 

34 e in. 

7-19-71 10 or. 

8- 2-71 

Fuchs.-. 

. 6-21-71 14 o*. 

7- 5-71 12 or. 

34* in. 

34* in. 

2‘M« in. 


k a 

. 6-28-71 16 or.. 

7-12-71 14 or. 

7-26-71 



3*5 f o in. 

34® in. 

7-19-71 


Hr. DuPuis No. 2. 

. 6-21-71 ICor. 

7- 5-71 14 or. 


34* in. 

34* in. 

8- 2-71 


Hardee 

. 7-5-71 M or. 

7-12-71 12 or. 



34* in. 

2»Me In. 



Pollock. 

. 7-5-71 lx or. 

7-12-71 16 or. 

7-26-71 


3«M«ln. 

34 ® in. 

7-26-71 


Flmmonds.. 

. 7-5-71 16 or. 

7-12-71 14 or. 


34* in. 

34* in. 


8- 2-71 

Nadir. 

. 7-5-71 14 or. 

7-12-71 12 or. 

7-19-71 10 or. 

34* In. 

3Meln. 

2‘M* in. 


Katherine. 

. 7- 5-71 16 or. 

7-19-71 14 or. 

8- 2-71 


Dawn.-. 

. 7 16-71 12 or. 

8- 2-71 10 or. 

8-16-71 



34* in. 

391®in. 


9-6-71 

Peterson.. 

. 7-26-71 14 or. 

8- 9-71 10 or. 

8-23-71 8 or. 


34® in. 

34® in. 

2‘Me in. 


Trapp . 

. 8- 9 71 14 or. 

8-23 71 12 or. 

9- 6-71 


3*910 in. 

34* in. 


9-27-71 

Waldin .... 

. 8-16-71 16 or. 

34® in. 

8- 30-71 14 or. 

34® in. 

9-13-71 12 or. 

3M* hi. 

Ruclde .. 

. 7-19-71 18 oz. 

8- 2-71 16 or. 

8-16-71 14 or. 

8-30-71 

341 • in. 

34* In. 

34* in. 


Plnelli. 

. 8- 2-71 18 or. 

8-16-71 16 oz. 

8-30-71 


3‘4®in. 

3‘4e in. 


8-16-71 

Webb 2. 

. 7-19-71 18 or. 

8- 2-71 16 or. 

9-13-71 


. 8-16-71 ISO*. 

8-23-71 16 or. 

0-20-71 

Tonnage. 

. 8-30-71 14 or. 

9- 6 71 12 or. 

013-71 10 or. 

34 o in. 

3»4ein. 

2‘M* In. 


Booth 8. 

. 9-13-71 16 or. 

9-27-71 15 oz. 

10-11-71 13 oz. 


346 in. 

34e In. 

3M* in. 

10- 4-71 

FairchUd . 

. 8-30 71 16 or. 

9 13-71 14 oz. 

9-27-71 12 or. 


3*9io in. 

34* in. 

3M* in. 


Nlrody.. 

. S-30-71 18o*. 

9-13-71 16 or. 

9-27-71 


3‘4*in. 

3‘4e In. 




. 9-13-71 23 or. 

9-27-71 16 or. 

10-18-71 



_ 9-13 71 24 or. 

9-20-71 22 or. 

10- 4-71 


Blair . 

. 9-27-71 14 o*. 

10 18-71 




34® in. 




Colli iiHon __ 

. 9-27-71 1« or. 

10-25 71 




3‘4# in. 

10-25-71 


Chica . 

. 9-27-71 12 oz. 

10-11-71 10 or. 



34* in. 

34® In. 


11- 1-71 

Rue .. . 

. 9-27-71 30 or. 

10- 4 71 24 or. 

10-18-71 18 or. 


44® In. 

3‘4« in. 

34* in. 


Booth 6 . 

. 10- 4-71 16 or. 

10 25-71 



3>He in. 




Hickson. 

. 10- 4-71 15 or. 

10-18 71 12 or. 

1025-71 



34® In. 

3Me in. 



Simpson.-. 

. 10-4-71 16 or. 

34® in. 

10-25-71 



Vac a ............... ...... 

. 10- 4-71 16 oz. 

10-25-71 




34® in. 



11-22-71 

Sherman. 

. 10-4- 71 16 or. 

10-18-71 14 or. 

11- 1-71 10 or. 

Marcus . 

.lO- 4-71 32 or. 

11-15-71 



Booth 10 . 

. 10-11-71 16 or. 

11- 8-71 




3‘4* In. 




Booth 7 . 

. 10-11-71 16 or. 

10-25-71 14 or. 

11- 8-71 



3‘9i® In. 

34® In. 



Avon_ __ 

. 1011-71 15 or. 

11- 1-71 




3*Me in. 




Booth 11 . 

. 10 11-71 16 oz. 

11- 1 71 




3»4« in. 




Leona...._........_........ 

. 10-11-71 14 or. 

10-25-71 




3*91* to. 




Winslowson.. 

. 10-11-71 18 or. 

11- 1-71 




3*Me In. 



11-29-71 

Nelson ... 

. 10-11-71 14 or. 

10 25 71 12 oz. 

11- 8-71 10 or. 


34 e in. 

34* in. 

3M* in. 


Hall . 

. 10-11-71 26 oz. 

10-25-71 20 oz. 

11- 8-71 



3>M« In. 

34® in. 



Lula. ......._................ 

. 10-18-71 18 or. 

11-1-71 14 or. 

11-15-71 



34»e in. 

34® In. 



Cboquette .-. 

. 10-18-71 24 oz. 

4He in. 

11- 1-71 20 ox. 

3‘M* in. 

11-22-71 


Monroe____ 

.. 10-18-71 24 or. 

11- 1-71 20 or. 

11-22-71 



4Hi in. 

3»M* In. 



Herman.. _.............. 

. 10-18-71 16 or. 

11- 1-71 14 or. 

ll-15r71 



34e in. 

34® in. 

— 

12- 6-71 

Murphy ........___ 

. 10-18-71 16 or. 

11- 1-71 14 or. 

11-15-71 11 or. 

Ajax (B7-B). 

.. 10-25-71 18 or. 

3‘M* hi. 

11-15-71 



Booth 1 ... 

. 10-25-71 16 or. 

11-15-71 




3‘M* in. 




Booth 3 . 

. 10-25-71 16 or. 

11-15 71 




34ie in. 


11-22-71 


Taylor.... 

.10-25-71 14 or. 

11-8-71 12 or. 


34® In. 

34 ® in. 


12-27-71 

Dunedin . ... 

.11-8-71 16 or. 

11-22-71 14 or. 

12- 6-71 10 or. 


3'4«in. 

34® hi. 

3M* in. 


Byars. _............._ 

. 11-15-71 16 or. 

12- 6-71 




3‘M* in. 




Linda.. 

.11-15-71 18 oz. 

12- 6-71 




3‘4« in. 




Nabal. __...__ 

. 11-15-71 14 or. 

12 -6-7! 




34® In. 


1- 3-71 


Wagner. 

.12-6-71 12 or. 

12-20-71 10 or. 


34 e In. 

34* in. 



Schmidt ___ 

. 1-17-71 




Itsamna.—- 

. 2-14-71 





(3) From the date listed for the re¬ 
spective variety in Column 2 of Table I 
to the date listed for the respective vari¬ 
ety in Column 4 of such table, no han¬ 
dler shall handle any avocados of such 
variety unless the individual fruit weighs 
at least the ounces specified for the 
respective variety in Column 3 of such 
table or is of at least the diameter speci¬ 
fied for such variety in said Column 3; 

(4) From the date listed for the re¬ 
spective variety in Column 4 of Table I 
to the date listed for the respective vari¬ 
ety of Column 6 of such table, no han¬ 
dler shall handle any avocados of such 
variety unless the individual fruit weighs 
at least the ounces specified for the re¬ 
spective variety in Column 5 of such 
table or is of at least the diameter spec¬ 
ified for such variety in said Column 5; 

(5) From the date listed for the re¬ 
spective variety in Column 6 of Table I 
to the date listed for the respective vari¬ 
ety in Column 8 of such table, no han¬ 
dler shall handle any avocados of such 
variety unless the individual fruit weighs 
at least the ounces specified for the re¬ 
spective variety in Column 7 of such 
table or is of at least the diameter spec¬ 
ified for such variety in said Column 7; 

<6) From October 25, 1971, through 
November 8, 1971, no handler shall han¬ 
dle any avocados of the Booth 8 variety 
unless the individual fruit in each lot of 
such avocados weighs at least 10 ounces 
or is at least 3Vic, inches in diameter, 
and from November 9, 1971. through 
November 15. 1971, no handler shall 
handle any avocados of the Booth 8 
variety unless the individual fruit in each 
lot of such avocados weighs at least 8 
ounces or is at least 2 i: Ho inches in 
diameter; 

(7) Except as otherwise provided in 
subparagraphs (9) and (10) of this 
paragraph, varieties of the West Indian 
type of avocados not listed in Table I 
shall not be handled except in accord¬ 
ance with the following terms and 
conditions: 

(i) Such avocados shall not be han¬ 
dled prior to July 5, 1971. 

<il) From July 5. 1971. through 
July 11, 1971, the individual fruit in 
each lot of such avocados shall weigh at 
least 18 ounces. 

(iii) From July 12, 1971, through 
August 1, 1971, the individual fruit in 
each lot of such avocados shall weigh 
at least 16 ounces. 

(iv) From August 2. 1971, through 
August 29. 1971, the individual fruit m 
each lot of such avocados shall wejgn 
at least 14 ounces. 

(v) From August 30. 1971, through 
September 19. 1971, the individual fruit 
in each lot of such avocados shall weigh 
at least 12 ounces. 

(8) Except as otherwise provided in 
subparagraphs (9) and (10) of thispara- 
graph, varieties of avocados not coveiea 
by subparagraphs (2) through <7> o 
this paragraph shall not be handled ex¬ 
cept in accordance with the follow i s 
terms and conditions; 

(i) Such avocados shall not be han¬ 
dled prior to September 20. 1971. 

<ii) From September 20. 1971. through 
October 17, 1971, the individual fruit m 
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each lot of such avocados shall weigh 
at least 15 ounces. 

(iii) From October 18, 1971, through 
December 19, 1971, the individual fruit 
in each lot of such avocados shall weigh 

at least 13 ounces. 

(9) Notwithstanding the provisions of 
subparagraphs (2) through (8) of this 
paragraph regarding the minimum 
weight or diameter for individual fruit, 
up to 10 percent, by count, of the in¬ 
dividual fruit contained in each lot may 
weigh less than the minimum specified 
weight and be less than the minimum 
specified diameter: Provided , That such 
avocados weigh not more than 2 
ounces less than the applicable specified 
weight for the particular variety as pre¬ 
scribed in Column 3, 5. or 7 of Table I 
or in subparagraphs (6). (7). and (8) 
of this paragraph. Such tolerances shall 
be on a lot basis, but not to exceed 
double such tolerances shall be per¬ 
mitted for an individual container in 
a lot. 

(10) The provisions of subparagraph 
(2) through (9) of this paragraph shall 
not apply to any variety, except the 
Linda variety, of avocados which, when 
mature, normally change color to any 
shade of red or purple and any portion 
of the skin of the individual fruit has 
changed to the color for that fruit when 
mature. 

<b> Terms used in the amended mar- 
Kcting agreement and order, when used 
herein, have the same meaning as is 
given to the respective term in said mar¬ 
keting agreement and order; ’the term 
diameter” shall mean the greatest 
dimension measured at right angles to a 
r< ? n s ^ em to the blossom end 
°l ”} e fruit; and the term “U.S. No. 3” 
h T a T ve the same meaning as set forth 
w the U. s Standards for Florida Avoca¬ 
dos (§§ 51.3050-51.3069 of this title). 

(c) The provisions of this section shall 
become effective June 14,1971. 


has been successfully employed as an ex¬ 
perimental container for shipping apri¬ 
cots and has furnished a satisfactory 
alternative to the wooden box which is 
reported to be in short supply in the 
sprcified dimensions. Presently, con¬ 
tainers with inside dimensions of 7 x 
11 Yz x 18 inches must be unlidded. Ad¬ 
ditional authorization is needed to per¬ 
mit the use of the telescope flberboard 
carton because in the fully telescoped 
position the flberboard carton is lidded 
although not securely fastened. Accord¬ 
ingly, it is proposed that paragraph (a) 
(1) of § 922.306 be amended to read as 
follows: 


§ 922.306 Apricot Regulation 6. 

(a) • * • 

(1) In open containers or telescope 
fibreboard cartons with inside dimen¬ 
sions of 7 x 11*4 x 18 inches and the net 
weight of the apricots is not less than 28 
pounds; 


All persons who desire to submit writ¬ 
ten data, views, or arguments in connec¬ 
tion with the aforesaid proposal should 
file the same, in quadruplicate, with the 
Hearing Clerk, U.S. Department of Agri¬ 
culture, Room 112-A, Administration 
Building, Washington, D.C. 20250, not 
later than the seventh day after publica¬ 
tion of this notice in the Federal Reg¬ 
ister. All written submissions made pur¬ 
suant to this notice will be made avail¬ 
able for public inspection at the Office of 
the Hearing Clerk during regular busi¬ 
ness hours (7 CFR 1.27(b)). 


than those herein specified, so as to pro¬ 
vide consumers with good quality fruit, 
consistent with (1) the overall size and 
quality of the crop and (2) maximizing 
returns to the producers pursuant to the 
declared policy of the act. 

Apricots of the Moorpark variety 
shipped in open containers are required 
to be generally well matured. Provision 
is made for apricots of the Blenheim, 
Blenril, and Tilton varieties to be of a 
smaller size when packed in unlidded 
containers. These three varieties are of 
a somewhat smaller size than other va¬ 
rieties at comparable stages of maturitv. 
"Hiere Is a demand for fruit meeting the 
foregoing specifications in local markets. 
Due to the nearness to the source of sun- 
plv. shipments of more mature fruit end 
fruit of the specified varieties of smaller 
sizes in loss expensive unlidded contain¬ 
ers is feasible and the disposition of such 
f r uit in such markets tends to improve 
the overall returns to growers. Individual 
shipments, not exceeding 500 pounds of 
apricots sold for home use and not for 
resale are exempted from regulation 
that such shipments do not materially 
affect the demand In commercial chan¬ 
nels. Certain safeguards respecting such 
shipments are imposed, consistent with 
the o^der. to prevent such aoricots from 
entering into regulated channels of 
trade. 

The proposal is as follows: 


Dated: May 26, 1971. 

Paul A. Nicholson, 
Deputy Director , Fruit and 
Vegetable Division, Consumer 
and Marketing Service. 

[FR Doc.71-7561 Filed 5-28-71:8:48 amj 


Dated: May 26. 1971. 


[ 7 CFR Part 922 ] 


Paul A. Nicholson, 
Deputy Director, Fruit and Veg¬ 
etable Division, Consumer and 
Marketing Service. 

[FR D oc.71-7563 Filed 5-28-71;8:48 am] 


APRICOTS GROWN IN DESIGNATED 
COUNTIES IN WASHINGTON 


Handling 


f 7 CFR Part 922 ] 

APRICOTS grown in designated 
COUNTIES IN WASHINGTON 


Handling 

men°t U ii e iS her ? by glven that the Depart- 
S^u 0r ^‘ dering the following pro- 
inir rim 16 ^ ashington Apricot Market- 
established under the 

Order k£, 8 n ^ eement - as amended, and 
tier No. 922. as amended (7 CFR Part 

CQ r ’ r °f?ulating the handling of apri- 
te in designated counties * 

SwssEWiSur “ 

fibf|Wd carton with 

Of 7x 111/ 2 X 18 inches 


Notice is hereby given that the De¬ 
partment is considering the following 
proposals of the Washington Apricot 
Marketing Committee, established under 
the marketing agreement, as amended, 
and Order No. 922, as amended (7 CFR 
Part 922), regulating the handling of 
apricots grown in designated counties in 
Washington, effective under the appli¬ 
cable provisions of the Agricultural Mar¬ 
keting Agreement Act of 1937, as 
amended (7 U.S.C. 601-674). 

The recommendations by the Wash¬ 
ington Apricot Marketing Committee re¬ 
flect its appraisal of the crop and cur¬ 
rent and prospective market conditions. 
Shipments of apricots from the produc¬ 
tion area are expected to begin on or 
about June 21, 1971. The grade, maturity 
and size requirements proposed herein 
are necessary to prevent the handling 
on and after June 21, 1971, of any apri¬ 
cots of lower grades and smaller sizes 


§ 922.311 Apricot* Regulation 11. 

(a) Ord^r: Apricot Regulation 10 (25 
F R. 8916), is hereby terminated on 
June 21. 1971. 

(b) During the period June 21. 1971. 
through June 30, 1972. no handler 
handle any container of aoricots unl o< *s 
such anricots m^et the following appli¬ 
cable requirements, or are handled in ac¬ 
cordance with subparagraph (3) of this 
parasranh: 

(1) Minimum grade and maturity re- 
onirernonts: Snch anricots grade not ic?^ 
than Washington No. 1 and are at least 
reasonably uniform in color: Provided, 
That if such apricots are the Moorpark 
variety in open containers they are gen¬ 
erally well matured; and 

(2) Minimum size requirements: S^ch 
anricots measure not less than 1*4 
inches in diameter except that anricots 
of the Blenheim, Blenril, and Tilton va¬ 
rieties when packed in unlidded con¬ 
tainers may measure not less than 1V 4 
inches: Provided, That not more than 10 
percent, by count, of such anricots mey 
fail to meet the applicable minimum di¬ 
ameter requirement. 

(3) Notwithstanding anv other provi¬ 
sion of this section, anv individual ship¬ 
ment of apricots which meets each of 
the following requirements may be han¬ 
dled without regard to the provisions of 
this paragraph, of § 922.41 (Assess¬ 
ments), and of § 922.55 (Inspection and 
Certification); 

(i) The shipment consists of apricots 
sold for home use and not for resale. 

(ii) The shipment does not, in the ag¬ 
gregate, exceed 500 pounds, net weight, 
of apricots; and 
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<iii) Each container is stamped or 
marked with the words ,4 not for resale” 
in letters at least one-half inch in 
height. 

(c) Terms used in the amended mar¬ 
keting agreement and order shall, when 
used herein, have the same meaning as 
is given to the respective term in said 
amended marketing agreement and or¬ 
der; “diameter” and ‘‘Washington No. 1” 
shall have the same meaning as when 
used in the State of Washington Depart¬ 
ment of Agriculture Standards for Apri¬ 
cots, effective May 31, 1966; “reasonably 
uniform in color” means that the apri¬ 
cots in the individual container do not 
show sufficient variation in color to ma¬ 
terially affect the general appearance of 
the apricots; and “generally well ma¬ 
tured” means that, with respect to not 
less than 90 percent, by count, of the 
apricots in any lot of containers, and 
not less than 85 percent, by count, of 
such apricots in any container in such 
lot, at least 40 percent of the surface 
area of the fruit is at least as yellow as 
Shade 4 on the U.S. Standard Ground 
Color Chart for Apples and Pears in the 
Western States. 

All persons who desire to submit writ¬ 
ten data, views, or arguments in connec¬ 
tion with the aforesaid proposals should 
file the same, in quadruplicate, with the 
Hearing Clerk, U.S. Department of Ag¬ 
riculture, Room 112-A, Administration 
Building. Washington. D.C. 20250, not 
later than the seventh day after publi¬ 
cation of this notice in the Federal Reg¬ 
ister. All written submissions made pur¬ 
suant to this notice will be made avail¬ 
able for public inspection at the Office 
of the Hearing Clerk during regular busi¬ 
ness hours (7 CFR 1.27(b)). 

Dated; May 26, 1971. 

Paul A. Nicholson, 
Deputy Director, Fruit and Veg¬ 
etable Division, Consumer and 
Marketing Service. 

|FR Doc.71-7562 Filed 5-28-71.8:48 am] 


[ 7 CFR Port 966 1 

| Docket No. AO-265-A3] 

TOMATOES GROWN IN FLORIDA 

Postponement of Public Hearing on 
Proposed Amendment of Market¬ 
ing Agreement and Order 

Notice of a public hearing with respect 
to proposed amendment of Marketing 
Agreement No. 125 and Order No. 966, 
both as amended (7 CFR Part 966), was 
published in the Federal Register of 
April 28. 1971 (36 F.R. 7969). 

The notice stated the hearing would 
begin at 9 a.m., local time, June 2, 1971, 
at the Auditorium of the Florida Fruit 
and Vegetable Association, 4401 Colonial 
Drive, Orlando, FL. 

At the request of attorneys represent¬ 
ing importers of tomatoes, this hearing 


has been postponed. A new date will be 
announced later. 

Dated; May 27,1971. 

John C. Blum, 
Deputy Administrator , 
Regulatory Programs . 

JFR Doc.71-7601 Filed 5-28-71 ;8:52 ami 


DEPARTMENT OF COMMERCE 

Maritime Administration 
[ 46 CFR Part 252 1 

DETERMINATION OF ESSENTIALITY OF 
U.S.-FLAG BULK CARRIER SERVICES 

Notice of Proposed Rule Making 

Correction 

In F.R. Doc. 71-7270 appearing on page 
9334 in the issue of Saturday, May 22, 
1971, the penultimate line of § 252.2(a) 

(1) reading “export foreign commerce of 
the United” should read “export and 
import foreign commerce of the United”. 

DEPARTMENT OF HEALTH. 
EDUCATION. AND WELFARE 

Public Health Service 
[ 42 CFR Part 37 1 

ROENTGENOGRAPHIC EXAMINA¬ 
TIONS OF COAL MINERS 

Notice of Proposed Rule Making 

Pursuant to section 203 of the Federal 
Coal Mine Health and Safety Act <30 
U.S.C. 843), it is proposed to amend Part 
37 of Title 42, Code of Federal Regula¬ 
tions, as set forth below. 

On August 19, 1970, regulations setting 
forth the specifications for giving, read¬ 
ing, classifying and submitting the chest 
roentgenograms required under the Act 
were adopted (35 F.R. 13206). With a 
short time remaining before June 30, 
1971, the deadline prescribed by the Act 
for providing initial chest roentgeno- 
graphic examinations of underground 
miners, the Department finds that min¬ 
ers have failed to avail themselves of 
these examinations on the grounds that 
the regulations allegedly do not assure 
adequate confidentiality of roentgeno- 
graphic findings. In proposing these 
amendments the Department seeks to 
improve confidentiality and to assure 
that a substantial number of miners will 
avail themselves of these examinations. 

Accordingly. § 37.4(a) (6) would be 
amended to require assurance from the 
operators conducting plans approved by 
the Department that they will not solicit 
X-ray findings and that they have in¬ 
structed the physicians giving the X-ray 
examinations that duplicate roentgeno¬ 
grams shall not be taken or made. In 


addition, § 37.6 would be amended to pro¬ 
vide that where a determination has 
been made that an operator’s X-ray pro¬ 
gram has been ineffective because less 
than 50 percent of the eligible miners 
have participated, the Secretary would 
himself give or make arrangements with 
an appropriate person, agency, or insti¬ 
tution to give the chest X-ray examina¬ 
tions required under this subpart, and in 
such instances, reimbursement for the 
cost of conducting such examination 
would be required from the appropriate 
operator. Where an operator is conduct¬ 
ing a roentgenographic examination pro¬ 
gram under a plan approved by the De¬ 
partment and the plan does not comply 
with one or more provisions of the 
amendments, the operator would be 
given 15 days following the effective date 
of the new amendments to amend the 
plan to conform to the new requirements. 

It is proposed to make the amend¬ 
ments effective on the date of their re- 
publication in the Federal Register 

Inquiries and comments concerning 
the proposed amendments may be sub¬ 
mitted, in duplicate, to the Bureau of 
Occupational Safety and Health. 5600 
Fishers Lane, Rockville. MD 20852. 

In view of the deadline for initial 
X-ray examinations, the Department 
finds good cause to limit the time for 
submitting comments to 14 days follow¬ 
ing the publication of these proposed 
amendments in the Federal Register. 

Part 37 would be amended as follows; 

1. Section 37.4(a) (6) would be revised 
to read as follows; 

§ 37.4 Plans for inilial chest rocntpono- 
graphie examinations. 


(а) * • • 

(б) Assurances that (i) the operator 
will not solicit a physician’s roentgeno¬ 
graphic findings and (ii) instructions 
have been given to the physician's) giv¬ 
ing the roentgenographic examinations 
that duplicate roentgenograms will not 
be taken or made. 


2. Section 37.6(a) would be amended 
by adding the following new subpara¬ 
graph: 

§ 37.6 Roentgenographic examinations 
conducted by the Secretary. 


(a) • • * 

<4) Where, after miners have been 
given an opportunity for an initial chest 
roentgenographic examination under a 
approved plan, the Secretary determines 
that the program has been ineffecti 
because of limited participation of tne 
eligible miners in the operator’s progra 
(50 percent will normally be used as a 
guideline in judging effectiveness 


§37.20 [Amended] 

3. Section 37.20 w'ould be amended by 
adding the following sentence at the en 
of paragraph (d)(5): “No other . 
fying information such as the mu■ 
name or clinic number shall be recoidea 
on the film.” 


FEDERAL REGISTER, VOL. 36, NO. 105—SATURDAY, MAY 29, 1971 











PROPOSED RULE MAKING 


9875 


4. A new 5 37.42 would be added to 
read as follows: 

g 37.42 A nit* nd men Is lo assure confiden¬ 
tiality* 

(a) With approximately a month re¬ 
maining before June 30, 1971, the dead¬ 
line prescribed by section 203 of the Act 
for providing initial chest roentgeno- 
graphic examinations of underground 
miners, it has come to the attention of 
the Department that miners have failed 
to avail themselves of these examina¬ 
tions on the grounds that this Part 37 


does not assure confidentiality of roent- 
genographic findings. 

(b) The Department seeks to strength¬ 
en the provisions assuring confidenti¬ 
ality since the health of miners is its 
greatest responsibility under the Act, 
and the program to prevent pneumo¬ 
coniosis by early roentgenographic de¬ 
tection will surely fail if miners do not 
participate. 

(c) Accordingly, the new amend¬ 
ments guard against the taking or mak¬ 
ing of duplicate roentgenograms and the 
furnishing of X-ray findings to the op¬ 
erator. The new amendments also pro¬ 


hibit recording any information on the 
film that would identify the miner other 
than his social security number. 

(d) Operators who have submitted 
plans previously approved by the De¬ 
partment will have 15 days following the 
effective date of the new amendments to 
amend their plans, where appropriate, 
to comply with these amendments. 

Approved: May 24, 1971. 

Elliot L. Richardson, 
Secretary. 

(PR Doc.71-7538 Piled 5-28-71;8:47 am] 
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DEPARTMENT OF THE TREASURY 

Internal Revenue Service 
RICHARD JOHN ENGLER 
Notice of Granting of Relief 

Notice is hereby given that Richard 
John Engler, 305 North Main Street, 
Edgerton. WI, has applied for relief 
from disabilities imposed by Federal laws 
with respect to the acquisition, receipt, 
transfer, shipment, or possession of fire¬ 
arms incurred by reason of his convic¬ 
tion on September 7, 1967, in the Fed¬ 
eral District Court. Madison, Wis., of 
a crime punishable by imprisonment for 
a term exceeding 1 year. Unless relief is 
granted, it will be unlawful for Richard 
J. Engler because of such conviction, to 
ship, transport, or receive in interstate 
or foreign commerce any firearm or am¬ 
munition, and he would be ineligible for 
a license under chapter 44, title 18, 
United States Code as a firearms or am¬ 
munition importer, manufacturer, dealer, 
or collector. In addition, under title vn 
of the Omnibus Crime Control and Safe 
Streets Act of 1968. as amended <82 
Stat. 236; 18 U.S.C., Appendix), because 
of such conviction, it would be unlawful 
for Richard J. Engler to receive, possess, 
or transport in commerce or affecting 
commerce, any firearm. 

Notice is hereby given that I have con¬ 
sidered Richard J. Engler’s application 
and: 

(1) I have found that the conviction 
was made upon a charge which did not 
involve the use of a firearm or other 
weapon or a violation of chapter 44, title 
18, United States Code, or of the Na¬ 
tional Firearms Act; and 

(2) It has been established to my sat¬ 
isfaction that the circumstances regard¬ 
ing the conviction and- the applicant’s 
record and reputation are such that the 
applicant will not be likely to act in a 
manner dangerous to public safety, and 
that the granting of the relief would not 
be contrary to the public interest. 

Therefore, pursuant to the authority 
vested in the Secretary of the Treasury 
by section 925(c), title 18, United States 
Code and delegated to me by 26 CFR 
178144: It is ordered, That Richard J. 
Engler be, and he hereby is. granted re¬ 
lief from any and all disabilities imposed 
by Federal laws with respect to the ac¬ 
quisition, receipt, transfer, shipment, or 
possession of firearms and incurred by 
reason of the conviction hereinabove 
described. 

Signed at Washington, D.C., this 17th 
day of May 1971. 

r seal 1 Dean J. Barron, 

Acting Commissioner 
of Internal Revenue. 

|PR Doc.71-7534 Filed 5-28-71;8:47 amj 


Notices 


CLARENCE EUGENE FOWLER 

Notice of Granting of Relief 

Notice is hereby given that Clarence 
Eugene Fowler, 20437 Tracey Street, De¬ 
troit, MI, has applied for relief from 
disabilities imposed by Federal laws with 
respect to the acquisition, receipt, trans¬ 
fer, shipment, or possession of firearms 
incurred by reason of his conviction on 
August 29, 1960, in the Recorder’s Court 
of the city of Detroit, Mich., of a crime 
punishable by imprisonment for a term 
exceeding 1 year. Unless relief is granted, 
it will be unlawful for Clarence E. Fowler 
because of such conviction, to ship, trans¬ 
port, or receive in interstate or foreign 
commerce any firearm, or ammunition, 
and he would be ineligible for a license 
under chapter 44, title 18, United States 
Code as a firearms or ammunition 
importer, manufacturer, dealer, or col¬ 
lector. In addition, under title VII of 
the Omnibus Crime Control and Safe 
Streets Act of 1968, as amended <82 
236; 18 U.S.C.. Appendix), because of 
such conviction, it would be unlawful 
for Clarence E. Fowler to receive, possess, 
or transport in commerce or affecting 
commerce, any firearm. 

Notice is hereby given that I have con¬ 
sidered Clarence E. Fowler’s application 
and: 

(1) I have found that the conviction 
was made upon a charge which did not 
involve the use of a firearm or other 
w r eapon or a violation of chapter 44. title 
18, United States Code, or of the Na¬ 
tional Firearms Act; and 

(2) It has been established to my sat¬ 
isfaction that the circumstances regard¬ 
ing the conviction and the applicant’s 
record and reputation are such that the 
applicant will not be likely to act in a 
manner dangerous to public safety, and 
that the granting of the relief w’ould not 
be contrary to the public interest. 

Therefore, pursuant to the authority 
vested in the Secretary of the Treasury 
by section 925(c). title 18, United States 
Code and delegated to me by 26 CFR 
178.144 : It is ordered, That Clarence E. 
Fowler be, and he hereby is. granted re¬ 
lief from any and all disabilities imposed 
by Federal laws with respect to the ac¬ 
quisition, receipt, transfer, shipment, or 
possession of firearms and incurred by 
reason of the conviction hereinabove 
described. 

Signed at Washington. D.C., this 17th 
day of May 1971. 

f seal] Dean J. Barron, 

Acting Commissioner 
of Internal Revenue. 

[FR Doc.71-7535 Filed 5-28-71;8:47 ami 


WILBERT HENRY 
Notice of Granting of Relief 

Notice is hereby given that Wilbert 
Henry. Route 1, Box 301, Willard. NC, 
has applied for relief from disabilities 
imposed by Federal laws with respect to 
the acquisition, receipt, transfer, ship¬ 
ment, or possession of firearms incurred 
by reason of his conviction on Novem¬ 
ber 22, 1957, in the United States District 
Court, Wilmington, N.C., of a crime pun¬ 
ishable by imprisonment for a term ex¬ 
ceeding 1 year. Unless relief is granted, it 
will be unlawful for Wilbert Henry be¬ 
cause of such conviction, to ship, trans¬ 
port, or receive in interstate or foreign 
commerce any firearm or ammunition, 
and he would be ineligible for a license 
under chapter 44, title 18, United States 
Code as a firearms or ammunition im¬ 
porter, manufacturer, dealer, or col¬ 
lector. In addition, under title VII of 
the Omnibus Crime Control and Safe 
Streets Act of 1968, as amended (82 Stat. 
236: 18 U.S.C., Appendix), because of 
such conviction, it would be unlawful 
for Wilbert Henry to receive, possess, or 
transport in commerce or affecting com¬ 
merce, any firearm. 

Notice is hereby given that I have con¬ 
sidered Wilbert Henry’s application and: 

<1) I have found that the conviction 
was made upon a charge which did not 
involve the use of a firearm or other 
weapon or a violation of chapter 44, 
title 18, United States Code, or of the Na¬ 
tional Firearms Act; and 

(2) It has been established to my 
satisfaction that the circumstances re¬ 
garding the conviction and the appli¬ 
cant’s record and reputation are such 
that the applicant will not be likely to 
act in a manner dangerous to public 
safety, and that the granting of the re¬ 
lief would not be contrary to the public 
interest. 

Therefore, pursuant to the authority 
vested in the Secretary of the Treasury 
by section 925(c), title 18, United States 
Code and delegated to me by 26 CFR 
178.144: It is ordered , That Wilbert 
Henry be, and he hereby is, granted ie- 
lief from any and all disabilities im¬ 
posed by Federal laws with respect to the 
acquisition, receipt, transfer, shipment, 
or possession of firearms and incurred by 
reason of the conviction hereinabove de¬ 
scribed. 

Signed at Washington, D.C., this nil) 
day of May 1971. 

[seal] Dean J. Barron. 

Acting Commissioner 
of Internal Revenue. 

|FR Doc.71-7536 Filed 5-28-71;8:47 ami 
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RONALD W. STEVENS, SR. 

Notice of Granting of Relief 

Notice is hereby given that Ronald W. 
Stevens, Sr., 951 Hayward Street, Man¬ 
chester, NH 03103, has applied for relief 
from disabilities imposed by Federal 
laws with respect to the acquisition, 
receipt, transfer, shipment, or posses¬ 
sion of firearms incurred by reason of 
his conviction on January 10, 1963, in 
Grafton County Superior Court, Leba¬ 
non, N.H., of a crime punishable by im¬ 
prisonment for a term exceeding 1 year. 
Unless relief is granted, it will be unlaw¬ 
ful for Ronald W. Stevens, Sr., because 
of such conviction, to ship, transport, or 
receive in interstate or foreign com¬ 
merce any firearm or ammunition, and 
he would be ineligible for a license un¬ 
der chapter 44, title 18, United States 
Code as a firearms or ammunition im¬ 
porter, manufacturer, dealer, or col¬ 
lector. In addition, under title VII of the 
Omnibus Crime Control and Safe Streets 
Act of 1968, as amended (82 Stat. 236; 
18 U.S.C., Appendix), because of such 
conviction, it would be unlawful for 
Ronald W. Stevens, Sr., to receive, pos¬ 
sess, or transport in commerce or affect¬ 
ing commerce, any firearm. 

Notice is hereby given that I have con¬ 
sidered Ronald W. Stevens, Sr,'s appli¬ 
cation and; 

(1) I have found that the conviction 
was made upon a charge which did not 
involve the use of a firearm or other 
weapon or a violation of chapter 44, 
title 18, United States Code, or of the Na¬ 
tional Firearms Act; and 


(2) It has been established to my 
satisfaction that the circumstances re¬ 
garding the conviction and the appli¬ 
cant’s record and reputation are such 
that the applicant will not be likely to 
act in a manner dangerous to public 
safety, and that the granting of the re¬ 
lief would not be contrary to the public 
interest. # 

Therefore, pursuant to the authority 
vested in the Secretary of the Treasury 
by section 925(c). title 18. United States 
Code and delegated to me by 26 CFR 
178.144; It is ordered , That Ronald W. 
Stevens, Sr., be, and he hereby is, granted 
relief from any and all disabilities im¬ 
posed by Federal laws with respect to the 
acquisition, receipt, transfer, shipment, 
or possession of firearms and incurred by 
reason of the conviction hereinabove 
described. 

Signed at Washington, D.C., this 13th 
day of May 1971. 

[seal] Harold T. Swartz, 

Acting Commissioner 
of Internal Revenue. 

[FR Doc.71-7537 Filed 5-28-71;8:47 ami 


DEPARTMENT OF THE INTERIOR 

National Park Service 

ICE AGE NATIONAL SCIENTIFIC 
RESERVE, WISCONSIN 

Notice of Establishment and 
Boundaries 

Whereas, the act of October 13, 1964 
(78 Stat. 1087), authorizes the Secretary 
of the Interior to cooperate with the 
State of Wisconsin in the designation 


and administration of the Ice Age Na¬ 
tional Scientific Reserve in the State of 
Wisconsin, and— 

Whereas, paragraph 2(a) of that act 
provides that the Secretary, in coopera¬ 
tion with State and local governmental 
authorities of Wisconsin, may formulate 
a comprehensive plan for the protection, 
preservation, and interpretation of out¬ 
standing examples of continental glacia¬ 
tion in Wisconsin, and— 

Whereas, paragraph 2(b) of that act 
authorizes the Secretary to publish 
notice of establishment of the national 
scientific reserve and of the boundaries 
thereof when he is satisfied that State 
legislation exists far the preservation of 
the nationally significant features of the 
reserve, open to the people of the entire 
nation; and when the comprehensive 
plan has been completed and submitted 
to the President of the Senate and the 
Speaker of the House of Representatives 
and ninety days have passed, and con¬ 
sultation has been conducted vdth the 
Governor of the State of Wisconsin, 
and— 

Whereas, the requirements stated in 
the paragraphs above have been met, 

Now, therefore, notice is given that the 
Ice Age National Scientific Reserve is 
hereby established. 

Paragraph 2(b) of the Act of October 
13,1964, provides for publication of notice 
of the boundaries of the national scien¬ 
tific reserve. Therefore, in accordance 
with paragraph 2(b) of the act. and 245 
DM-1 (27 F.R. 6395, as amended), the 
following ten maps, which depict the 
boundaries of the national scientific 
reserve, are published. 

Dated: May 3.1971. 

Georce B. Hartzog, Jr., 
Director , National Park Service. 
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ICE AGE NATIONAL SCIENTIFIC RESERVE 

1. Two Creeks Buried Forest 

2. Sheboygan Marsh County Park 

3. Kettle Moraine State Forest, North Uhit 
k. Campbellsport Drumlin6 

5 . Cross Plains 

6. Devil's Lake State Park 

7. Mill Bluff State Park 

8. Bloomer Area 

9 . Interstate Park 



LEGEND 

End Moraines 

Ground Moraine 
| Ovfwash, unpitted 
Ovtwoth t pitted 
I Lake Basins 
f Drumlin Trends 


■ WISCONSIN GLACIAL DEPOSITS 


after Thwaites, 1956 


SCALE OF MILES 
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Camp jellaport 


C AMPBELLSPORT UNIT 


Proposed Reserve Boundary 
Wayside Areas 

one inch equa Is 


4000 ft 
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NOTICES 


DEPARTMENT OF AGRICULTURE 

Consumer and Marketing Service 

EGG PRICES AND MARKET 
CONDITIONS 

Modification of Market News 

On March 9, 1971, the USDA asked for 
comments on recommendations for major 
changes in the reporting of market prices 
of shell eggs. These recommendations 
had been made by the United Egg Pro¬ 
ducers, a nationwide cooperative of egg 
producers and marketers. 

Approximately 1,100 comments were 
received as a result of the notice. All 
segments of the industry were repre¬ 
sented. as well as other interested parties, 
such as bakers, hospitals, churches, mili¬ 
tary services, and bankers. This large 
number of responses reflects the high 
degree of interest surrounding the is¬ 
sue. as well as its importance. While the 
large majority of the responses received 
(75 percent) opposed UEP’s recommen¬ 
dations, practically all segments of the 
industry were divided to some degree. 

In addition to the request for com¬ 
ments, two public meetings—one in Chi¬ 
cago and one in New York City—were 
held to hear the views of interested per¬ 
sons. These two meetings were attended 
by 215 persons, 47 of whom presented 
statements. 

In view of the comments received, as 
well as an in-depth study conducted by 
the Department, no major price reports 
will be discontinued at this time. How¬ 
ever, some reports will be modified effec¬ 
tive July 6, 1971. These modifications 
are as follows: 

1. Wholesale Report—Chicago: 

a. Discontinue daily report and ini¬ 
tiate a twice-a-week (Wednesday and 
Friday) report. 

b. Discontinue reporting a full range 
of prices by eliminating the extremes. 

c. Continue to report a weighted aver¬ 
age price but report twice-a-week rather 
than daily. 

With the declining volume of trading 
of loose eggs in Chicago (10,000-12,000 
cases per week presently covered by Mar¬ 
ket News reports) there are days when 
the volume on some grades and sizes is 
considered insufficient to report a valid 
price. There likely will be more occasions 
when no daily prices can be reported as 
the volume of trading further declines. 
Therefore, the Department considered 
two alternatives—one was to discon¬ 
tinue reporting the wholesale price and 
the other w T as to report in a way to have 
sufficient volume of sales to report mean¬ 
ingful prices. The study revealed that 
by reporting on Wednesday the trading 
that occurred on Monday, Tuesday, and 
Wednesday and reporting on Friday the 
sales that were made on Thursday and 
Friday, the prices represented a suffi¬ 
cient volume of eggs traded on all grades 
and sizes. This change will also reduce 
the fluctuations caused by irregular de¬ 
liveries of large quantities of product on 
a given day. The range will be narrowed 
by eliminating the extreme prices where 


it is clearly evident that such prices are 
not in line with normal trading. Such 
sales would be carried in the market 
comment rather than in the table of 
prices. 

2. Wholesale Report—New York City: 

a. Continue to report daily price in¬ 
formation. 

b. Discontinue reporting a full range 
by eliminating the extremes. 

c. Continue to report a “mostly” 
price. 

The study of New York market 
activity revealed there was 40,000-50,000 
cases of loose eggs covered weekly by 
Market News reports. Trade participation 
was quite broad and there was a sufficient 
volume of eggs traded daily to warrant 
continuation of the present daily whole¬ 
sale report. On a few occasions the elim¬ 
ination of a price outside of normal 
trading patterns may have resulted in a 
more meaningful report. These few ex¬ 
tremes will be eliminated from the price 
range and included in the market 
comment. 

3. Cartoned Egg Prices—21 Major 
Markets: 

a. Continue to report daily prices. 

b. Eliminate extremes in the reported 
range. 

Cartoned egg prices which mainly rep¬ 
resent sales to retailers will continue to 
be reported daily. The volume of eggs 
covered by these reports is increasing as 
is the importance of this series. Price 
fluctuations in these reports are becom¬ 
ing less frequent but there is still suffi¬ 
cient price changes to warrant daily 
reports. The Department will keep close 
surveillance on these reporting services. 
When there is evidence that some reports 
could be released less frequently, changes 
will be made. 

The study on cartoned egg prices also 
indicated the need to release a more 
narrow price range for more meaningful 
reporting. This was true at several points 
because of including small lot sales or 
feature sales activity in the price range. 
Such extremes will be eliminated. Nar¬ 
rowing the price range reported will help 
indicate the trend in market values more 
quickly and be more useful to industry 
as a guide in market conditions. In addi¬ 
tion a monthly price will be reported 
when possible. These changes will be 
effective in most markets by July 6, 1971, 


but some reports will require more time. 

4. Narrative statements on market 
conditions will continue to be released 
daily. More effort will be extended to 
employ words and phrases in common 
use and to depend less on expressing 
market conditions in terms of special 
phrases understood only by a small seg¬ 
ment of the industry. 

The Department appreciates the re¬ 
sponse and views received from inter¬ 
ested persons on this issue. 

Done at Washington, D.C., this 26th 
day of May 1971. 

G. R. Grange, 
Deputy Administrator . 

Marketing Services. 

[PR Doc.71-7560 Piled 5-28-71; 8:48 ami 


Office of the Secretary 
KENTUCKY 

Designation of Areas for Emergency 
Loans 

On the basis of the May 10, 1971, decla¬ 
ration by the President of a major dis¬ 
aster and the consequent areas determi¬ 
nation by the Director. Office of 
Emergency Preparedness, the following 
counties in the State of Kentucky are 
hereby designated for the purpose of 
making emergency loans pursuant to sec¬ 
tion 321 of the Consolidated Farmers 
Home Administration Act of 1961 (7 

U.S.C. 1961) as modified by section 232 
of the Disaster Relief Act of 1970 (Pub¬ 
lic Law 91-606) : 

Kentucky 

Adair. Ohio. 

Butler. Pulaski. 

Green. Russell, 

Muhlenberg. Warren. 

Emergency loans will not be made in 
these counties under this designation 

after June 30. 1972, except subsequent 
loans to qualified borrowers who receive 
initial loans under this designation on or 
before that date. 

Done at Washington, D.C., this 25th 
day of May 1971. 

Clifford M. Hardin, 
Secretary of Agriculture. 

[PR Doc.71-7521 Piled 5-28-71:8:46 am) 


Packers and Stockyards Administration 
BIG VALLEY LIVESTOCK AUCTION ET AL. 

Notice of Changes in Names of Posted Stockyards 

It has been ascertained, and notice is hereby given, that the names of the live¬ 
stock markets referred to herein, which were posted on the respective dates specified 
below as being subject to the provisions of the Packers and Stockyards Act, 1921, 
as amended (7 U.S.C. 181 et seq.), have been changed as indicated below. 

Original name of stockyard, location. Current name of stockyard and 

and date of posting date of change in name 

California 

Bakersfield Livestock Auction Co., Bakersfield, Big Valley Livestock Auction, Apr. 15, 
Nov. 25, 1967. 1971. 

Iowa 

Cow Palace, Inc., Forest City, May 16, 1959 _ Jennings Brothers, Inc., Apr. 1.1971. 
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Kentucky 

Original name of stockyard, location. Current name of stockyard and 

and date of posting date of change in name 

Logan County Livestock Company, Inc., Russell- Logan County Livestock Market, Inc., 
vllle, Dec. 11.1959. Nov. 13, 1908. 

Nebraska 

Wells Commission Company Stockyards, Fremont, Wells Commission Company, Mar. 1, 
June 7, 1941. 1971. 

Washington 

Tonasket Livestock Market, Inc., Tonasket, Oct. 9, Okanogan Livestock Market. Inc., d.b.a. 
1959. Tonasket Livestock Market, Mar. 11, 

1971. 

Done at Washington, D.C., this 25th day of May 1971. 

G. H. Hopper, 

Chief , Registrations , Bonds , and 
Reports Branch, Livestock Marketing Division . 
[FR Doc.71-7520 Filed 5-29-71:8:40 am] 


DEPARTMENT OF COMMERCE 

Maritime Administration 

[Docket No. S-264] 

TRINIDAD CORP. 

Notice of Application 

Notice is hereby given that Trinidad 
Corp. has filed an application for operat¬ 
ing-differential subsidy on six (6) pro¬ 
posed new tankers of approximately 37,- 
500 deadweight tons each to be operated 
between Caribbean ports and U.S. Gulf 
and Atlantic ports. 

Any person. Arm. or corporation hav¬ 
ing any interest in such application and 
desiring a hearing on issues pertinent to 
section 605(c) of the Merchant Marine 
Act, 1936, as amended, 46 U.S.C. 1175, 
should, by the close of business on 
June 15,1971, notify the Secretary, Mari¬ 
time Subsidy Board in writing in tripli¬ 
cate, and file petition for leave to inter¬ 
vene in accordance with the rules of 
practice and procedure of the Maritime 
Subsidy Board. 

In the event a section 605(c) hearing 
is ordered to be held, the purpose there¬ 
of will be to receive evidence relevant 
to (l) whether the application is one 
with respect to vessels to be operated in 
an essential service, served by citizens of 
the United States which would be in addi¬ 
tion to the existing service, or services, 
and if so, whether the service already 
provided by vessels of U.S. registry in 
such essential service is inadequate, and 
(2) whether in the accomplishment of 
the purposes and policy of the Act addi¬ 
tional vessels should be operated thereon. 

If no request for hearing and petition 
for leave to intervene is received within 
the specified time, or if the Maritime 
Subsidy Board determines that petitions 
for leave to intervene filed within the 
specified time do not demonstrate suffi¬ 
cient interest to warrant a hearing, the 
Maritime Subsidy Board will take such 
action as may be deemed appropriate. 

Dated: May 26, 1971. 

By order of the Maritime Subsidy 
Board 

James S. Dawson, Jr., 

Secretary . 

|FR Doc.71-7642 Filed 5-28-71;8:51 am) 


[Docket No. S-265] 

TRINIDAD CORP. 

Notice of Application 

Notice is hereby given that Trinidad 
Corp. has filed an application dated 
May 13,1971, under the Merchant Marine 
Act of 1936, as amended, for operating- 
differential subsidy on six new 37,500 
d.w.fc. tankers to be employed in U.S. for¬ 
eign trade. Inasmuch as Trinidad Corp. 
owns and operates several U.S.-flag 
tankers which are employed in the 
domestic intercoastal or coastwise serv¬ 
ice, and is affiliated with S. C. Loveland 
Co., Inc., a certified carrier in the domes¬ 
tic trade, written permission of the Mari¬ 
time Administration under section 805(a) 
of the Merchant Marine Act, 1936, as 
amended, will be required for Trinidad 
Corp. to continue said domestic service 
if its application for operating-differ¬ 
ential subsidy is granted. 

Trinidad Corp. and its affiliates own 
and operate vessels in the following 
domestic services: 

l. “SS Austin,” “SS Fort Worth,” and 
“SS Pasadena,” all tankers, make ap¬ 
proximately 25 voyages each per year 
hauling clean petroleum products for 
account of Shell Oil Co. primarily from 
Norco, La., or Pasadena, Tex., to Sewaren, 
N.J.; or ports on the Hudson River as 
far north as Albany, N.Y.; or to Bridge¬ 
port. Conn., and Port Jefferson, Long Is¬ 
land, N.Y. Occasional loadings are made 
at Las Mareas, P.R., and occasional dis¬ 
charge ports range from Tampa, Fla., 
to Portland, Maine. 

n. The tanker “SS Houston” is under 
contract to the Shell Oil Co., and the 
tanker ”SS Lyon’s Creek” is chartered 
to Chevron Transport Corp. The latter 
is in dirty oil and trades mainly between 
ports in California with occasional voy¬ 
ages to Hawaii. Like “SS Lyon’s Creek,” 
“SS Houston” has no set pattern. Typi¬ 
cally. she may load refined petroleum 
products at San Pedro, sail to Seattle 
for discharge and back load heating oil 
refined from Canadian crude for dis¬ 
charge at Anchorage, Alaska. After dis¬ 
charge, she may make a short ballast pas¬ 
sage to Cook Inlet where she would load 
Alaskan crude for discharge at San Pedro 
where the next voyage starts. 

m. S. C. Loveland Co.. Inc., an affili¬ 
ated company of Trinidad, is a common 


carrier certified by the Interstate Com¬ 
merce Commission with right to operate 
steamships, barges, and towboats, or by 
towing only from Eastport, Maine, to 
Tampa, Fla., with coastwise and all trib¬ 
utaries privilege. 

Interested parties may inspect this ap¬ 
plication in the Office of Subsidy Admin¬ 
istration. Maritime Administration Room 
No. 4888, Department of Commerce 
Building, 14th and E Streets NW., Wash¬ 
ington, DC. 

Any person, firm, or corporation hav¬ 
ing any interest (within the meaning of 
section 805(a)) in such application and 
desiring to submit comments or views 
concerning the application must, by close 
of business on June 15, 1971, file same 
with the Maritime Subsidy Board/Mari¬ 
time Administration, in writing, in trip¬ 
licate, together with petition for leave 
to intervene which shall state clearly 
and concisely the grounds of interest, 
and the alleged facts relied on for relief. 

If no petitions for leave to intervene 
are received within the specified time 
or if it is determined that petitions filed 
do not demonstrate sufficient interest to 
warrant a hearing, the Maritime Subsidy 
Board/Maritime Administration will 
take such action as may be deemed 
appropriate. 

In the event petitions regarding the 
relevant section 805(a) issues are received 
from parties with standing to be heard, 
a hearing has been tentatively scheduled 
for__ in Room__ De¬ 

partment of Commerce Building. 14th 
and E Streets NW., Washington, DC. 
The purpose of the hearing will be to 
receive evidence under section 805(a) 
relative to whether the proposed opera¬ 
tion (a) could result in unfair compe¬ 
tition to any person, firm, or corpora¬ 
tion operating exclusively in the coast¬ 
wise or intercoastal service, or (b) would 
be prejudicial to the objects and policy 
of the Act relative to domestic trade 
operations. 

Dated: May 26, 1971. 

By order of the Maritime Subsidy 
Board/Maritime Administration. 

James S. Dawson, Jr., 

Secretary . 

[FR Doc.71-7543 Filed 5-28-71;8:51 am] 

DEPARTMENT OF HEALTH, 
EDUCATION, AND WELFARE 

Food and Drug Administration 
COLLOIDAL PRODUCTS CORP. 

Notice of Filing of Petition for Food 
Additives 

Pursuant to provisions of the Federal 
Food, Drug, and Cosmetic Act (sec. 409 
(b)(5), 72 Stat. 1786; 21 U.S.C. 348(b) 
(5)), notice is given that a petition <FAP 
1H2680) has been filed by Colloidal Prod¬ 
ucts Corp., Post Office Box 621, Petaluma, 
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should be withdrawn. Therefore, pur¬ 
suant to provisions of the Federal Food. 
Drug, and Cosmetic Act (sec. 512(e), 82 
Stat. 345-47; 21 U.S.C. 360b(e)) and 
under authority delegated to the Com¬ 
missioner (21 CFR 2.120), approval of 
NADA No. 9-903V and NADA No. 318V, 
and NADA No. 1-328V, including all 
amendments and supplements thereto, 
is hereby withdrawn effective on the 
date of signature of this document. 

Dated: May 6.1971. 

Sam D. Fine, 
Associate Commissioner 
for Compliance . 

[FR Doc.71-7531 Filed 5-28-71;8:47 amj 


CIVIL AERONAUTICS BOARD 

[Docket No. 23341; Order 71-5-97) 

AIR EXEC, INC. 

Order To Show Cause Regarding 
Establishment of Service Mail Rate 

Issued under delegated authority 
May 20, 1971. 

The Postmaster General filed a notice 
of intent April 28, 1971, pursuant to 14 
CFR Part 298, petitioning the Board to 
establish for the above-captioned air 
taxi operator, a final service mail rate of 
65.5 cents per great circle aircraft mile 
for the transportation of mail by air¬ 
craft between Cumberland, Md., and 
Charleston, W. Va., via Martinsburg, 
W. Va., and Baltimore, Md., based on five 
round trips per week. 

No protest or objection was filed 
against the proposed services during the 
time for filing such objections. The Post¬ 
master General states that the Depart¬ 
ment and the carrier agree that the 
above rate is a fair and reasonable 
rate of compensation for the proposed 
services. The Postmaster General be¬ 
lieves these services will meet postal 
needs in the market. He states the air 
taxi plans to initiate mail service with 
Piper Navajo aircraft. 

It is in the public interest to fix, de¬ 
termine, and establish the fair and rea¬ 
sonable rate of compensation to be paid 
by the Postmaster General for the pro¬ 
posed transportation of mail by aircraft, 
the facilities used and useful therefor, 
and the services connected therewith, 
between the aforesaid points. Upon con¬ 
sideration of the notice of intent and 
other matters officially noticed, it is pro¬ 
posed to issue an order 1 * * * 5 to include the 
following findings and conclusions: 

The fair and reasonable final service 
mail rate to be paid to Air Exec, Inc., in 
its entirety by the Postmaster General 
pursuant to section 406 of the Act for the 
transportation of mail by aircraft, the 
facilities used and useful therefor, and 


the services connected therewith, shall be 
65.5 cents per great circle aircraft mile 
between Cumberland, Md., and Charles¬ 
ton, W. Va., via Martinsburg, W. Va., and 
Baltimore, Md., based on five round trips 
per week. 

Accordingly, pursuant to the Federal 
Aviation Act of 1958, and particularly 
sections 204(a) and 406 thereof, and 
regulations promulgated in 14 CFR Part 
302, 14 CFR Part 298. and 14 CFR 
385.16(f) : 

It is ordered. That: 

1. Air Exec, Inc., the Postmaster Gen¬ 
eral. Allegheny Airlines, Inc., American 
Airlines. Inc., Eastern Air Lines. Inc., 
Piedmont Aviation, Inc., United Air Lines, 
Inc., and all other interested persons are 
directed to show cause why the Board 
should not adopt the foregoing proposed 
findings and conclusions and fix, deter¬ 
mine. and publish the final rate specified 
above for the transportation of mail by 
aircraft, the facilities used and useful 
therefor, and the services connected 
‘therewith as specified above as the fair 
and reasonable rate of compensation to 
be paid to Air Exec. Inc.; 

2. Further procedures herein shall be 
in accordance with 14 CFR Part 302, and 
notice of any objection to the rate or to 
the other findings and conclusions pro¬ 
posed herein, shall be filed within 10 
days, and if notice is filed, written answer 
and supporting documents shall be filed 
within 30 days after service of this order: 

3. If notice of objection is not filed 
within 10 days after service of this order, 
or if notice is filed and answer is not filed 
within 30 days after service of this order, 
all persons shall be deemed to have 
waived the right to a hearing and all 
other procedural steps short of a final 
decision by the Board, and the Board 
may enter an order incorporating the 
findings and conclusions proposed herein 
and fix and determine the final rate 
specified herein; 

4. If answer is filed presenting issues 
for hearing, the issues involved in deter¬ 
mining the fair and reasonable final rate 
shall be limited to those specifically 
raised by the answer, except insofar as 
other issues are raised in accordance with 
Rule 307 of the rules of practice (14 CFR 
302.307); and 

5. This order shall be served on Air 
Exec. Inc., the Postmaster General. Al¬ 
legheny Airlines. Inc., American Airlines. 
Inc., Eastern Air Lines, Inc., Piedmont 
Aviation, Inc., and United Air Lines, Inc. 

This order will be published in the 
Federal Register. 

[seal! Harry J. Zink, 

Secretary. 

[FR Doc.71-7547 Filed 5-28-71:8:51 ami 


[Docket No. 22916) 

AMERICAN-WESTERN MERGER CASE 


Calif. 94952, proposing that § 121.1225 
Adjuvants for pesticide use dilutions (21 
CFR 121.1225) be amended to provide 
for the safe use of 2-methyl-butanol-4 
omega hydroxypoly (oxyethylene) mix¬ 
ture of dihydrogen and monohydrogen 
phosphate esters (the poly (oxyethylene) 
content averaging 4 moles) to be used as 
an adjuvant for pesticide use dilutions by 
a grower or applicator prior to applica¬ 
tion to the growing crop. 

Dated: May 24, 1971. 

Virgil O. Wodicka, 
Director , Bureau of Foods. 
[FR Doc.71-7530 Filed 5-28-71;8:46 am] 

[Docket No. FDC-D-222; NADA No. 9-903V. 
etc.] 

DR. MAYFIELD LABORATORIES ET AL. 

Arsenic Trioxide-Vitamin Prepara¬ 
tions; Notice of Withdrawal of Ap¬ 
proval of New Animal Drug Appli¬ 
cations 

A notice of opportunity for hearing 
was published in the Federal Register 
of December 9, 1970 (35 F.R. 18689), 
proposing to withdraw approval of 
NADA’s (new animal drug applications) 
covering drugs containing arsenic tri- 
oxlde, iron oxide, potassium iodide, cobalt 
carbonate, manganese sulfate, magnesi¬ 
um carbonate, zinc phenosulfonate, and 
vitamins recommended for use as a vita¬ 
min trace mineral supplement for cer¬ 
tain poultry and swine. 

Dr. Mayfield Laboratories, 1209 South 
Main Street, Charles City, Iowa 50616, 
holder of NADA No. 9—903V for the drug 
Dr. Mayfield ML-23, requested a hearing. 
However, a well-organized and full- 
factual analysis of the clinical and other 
investigational data was not presented to 
support the request. Therefore, the Com¬ 
missioner of Food and Drugs finds that 
there is no genuine and substantial issue 
of fact which precludes the withdrawal 
of approval of the application. The hear¬ 
ing request is therefore denied. 

Globe Laboratories, 166 Commerce 
Street, Fort Worth, Tex. 76102, holder 
of NADA No. 318V for the drug Globe 
Veterinary Tonic Powder, and L. A. 
Mosher Inc., 268 Spring Street NW., 
Atlanta, Ga. 30303, holder of NADA No. 
1-328V for the drug Veterinary Powder, 
did not respond to the December 9. 1970, 
notice. This is construed as an election by 
said firms not to avail themselves of the 
opportunity for a hearing. No other re¬ 
sponse to the notice of opportunity for a 
hearing was received. 

The Commissioner finds on the basis 
of new information before him with re¬ 
spect to said drugs, evaluated together 
with the evidence available to him when 
the applications were approved, that 
there is a lack of substantial evidence 
that the drugs will have the effect they 
purport or are represented to have under 
the conditions of use prescribed, recom¬ 
mended, or suggested in their labeling. 

Based on the grounds set forth, the 
Commissioner concludes that approval 
of said new animal drug applications 


1 As this order to show cause Is not a final 

action, it Is not regarded as subject to the 

review provisions of 14 CFR Part 385. These 
provisions will apply to final action taken 

by the staff under authority delegated In 

5 385.16(g). 


Notice of Hearing 

Notice is hereby given, pursuant to the 
provisions of the Federal Aviation Act of 
1958, that a hearing in the above-entitled 
proceeding will be held on June 8, 1971, 
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at 10 a.m., e.d.s.t., in Room 726, Universal 
Building, 1825 Connecticut Avenue NW., 
Washington, DC, before Examiner Wil¬ 
liam J. Madden. 

For information concerning the issues 
involved and other details in this pro¬ 
ceeding, interested persons are referred 
to the Prehearing Conference Report and 
other documents which are in the docket 
of this proceeding on file in the Docket 
Section of the Civil Aeronautics Board. 

Dated in Washington. D.C., May 25. 
1971. 

( sealI William J. Madden. 

Hearing Examiner. 

|FR Doc.71-7548 Filed 5-28-71:8:51 am| 


[Docket No. 21866-91 

DOMESTIC PASSENGER FARE 
INVESTIGATION 

Notice of Hearing 

Notice is hereby given, pursuant to the 
provisions of the Federal Aviation Act of 
1958, as amended, that a public hearing 
in this proceeding (Phase 9—Fare Struc¬ 
ture) is assigned to be held on June 28, 
1971, at 10 ajn., e.d.s.t.. in Room 911, 
Universal Building, 1825 Connecticut 
Avenue NW., Washington, DC, before the 
undersigned examiner. 

For information concerning the issues 
involved and other details of this pro¬ 
ceeding, interested persons are referred 
to the Prehearing Conference Report 
served April 20, 1970, the Supplemental 
Prehearing Conference Report served 
May 14,1970, and other documents which 
are in the Docket of this proceeding on 
file in the Docket Section of the Civil 
Aeronautics Board. 

Dated at Washington, D.C., May 26, 
1971. 

Tseal] Robert M. Johnson, 

Hearing Examiner . 

|FR Doc.71-7549 Filed 5-28-71:8:51 am) 
(Dockets Nos. 23380, 21866; Order 71-5-1211 

TRANS WORLD AIRLINES, INC. 

Order Dismissing Complaint 

Adopted by the Civil Aeronautics 
Board at its office in Washington, D.C., 
on the 25th day of May 1971. 

By tariff revision 1 marked to become 
effective May 26. 1971, Trans World 
Airlines, Inc. (TWA), proposes to provide 
for a 17-seat coach lounge in its B-747 
aircraft, all seats to be withheld from 
sale. A similar provision has been in effect 
for American Airlines, Inc. (American), 
since March 14, 1971. 

Pan American World Airways, Inc. 
‘Pan American), filed a complaint, alleg¬ 
ing that the use of large portions of the 
B-747 aircraft for a 17-seat coach lounge 
is inconsistent with the rationale of the 
Board’s recent decision in Phase 6A of 
the Domestic Passenger-Fare Investiga¬ 


1 Revision to Airline Tariff Publishers. Inc., 
Agent, Tariff CAB No. 65. 


tion; that the problem of the B-747 coach 
lounge has already been raised in excep¬ 
tions to the Board’s decision, and that the 
Board should not allow the proliferation 
of this uneconomic use of the B-747 
pending final decision. TWA has an¬ 
swered the complaint, essentially alleg¬ 
ing that as long as American is per¬ 
mitted to offer B-747 coach lounges, then 
its competitors must be permitted to do 
likewise. 

Seating configurations are already 
under investigation in the Domestic Pas¬ 
senger-Fare Investigation, Docket 21866. 
TWA’s tariff essentially matches that of 
American and under all the circum¬ 
stances we have concluded that suspen¬ 
sion would not be appropriate. Our 
action, however, should not be miscon¬ 
strued as indicating a lack of concern 
over the possible economic consequences 
of the spread of this particular form of 
product competition. Moreover, in insti¬ 
tuting these new seating configurations 
at a time when the matter already is 
under active investigation, the carriers 
should be on notice that any expenditures 
incurred in reconfiguring their aircraft 
will create no equity in their favor should 
the Board ultimately conclude that con¬ 
figuration standards calling for an added 
charge for lounge service should be 
adopted. 

Accordingly, pursuant to the Federal 
Aviation Act of 1958, and particularly 
sections 204(a) and 1002 thereof: 

It is ordered , That: 

1. The complaint of Pan American 
World Always, Inc., in Docket 23380 is 
hereby dismissed; and 

2. A copy of this order be served upon 
Pan American World Airways, Inc., and 
Trans World Airlines, Inc. 

This order shall be published in the 
Federal Register. 

By the Civil Aeronautics Board. 

I seal] Harry J. Zink, 

Secretary. 

|FII Doc.71-7501 Filed 5-28-71:8:47 am] 

FEDERAL MARITIME COMMISSION 

(Independent Ocean Freight Forwarder 
License No. 863 ( 

AMERICAN ENTERPRISES, INC. 

Order of Revocation 

On May 13, 1971, the Commission re¬ 
ceived notification from Mr. Julio 
Enrique Amador, President. American 
Enterprises. Inc., 1346 Connecticut Ave¬ 
nue NW., Washington, DC 20036, advis¬ 
ing that he wished to discontinue the 
operation of American Enterprises, Inc., 
effective immediately. 

By virtue of authority vested in me by 
the Federal Maritime Commission as set 
forth in Manual of Orders, Commission 
Order No. 1 < revised) section 7.04(g) 
‘dated Sept. 29, 1970): 

It'is ordered , That the Independent 
Ocean Freight Forwarder License of 
American Enterprises, Inc., be returned 
to the Commission for cancellation. 


It is further ordered, That the Inde¬ 
pendent Ocean Freight Forwarder Li¬ 
cense No. 863 of American Enterprises. 
Inc., be and is hereby revoked effective 
May 13, 1971, without prejudice to reap¬ 
plication for a license at a later date. 

It is further ordered. That a copy of 
this order be published in the Federal 
Register and served upon American 
Enterprises, Inc. 

Aaron W. Reese, 
Managing Director. 

(FR Doc.71-7572 Filed 5-28-71:8:49 am) 


ATLANTIC & GULF/WEST COAST OF 

CENTRAL AMERICA AND MEXICO 

CONFERENCE ET AL. 

Notice of Agreement Filed 

Notice is hereby given that the follow¬ 
ing agreement has been filed with the 
Commission for approval pursuant to 
section 15 of the Shipping Act, 1916, as 
amended (39 Stat. 733, 75 Stat. 763, 46 
U.S.C. 814). 

Interested parties may inspect and ob¬ 
tain a copy of the agreement at the 
Washington office of the Federal Mari¬ 
time Commission, 1405 I Street NW., 
Room 1202; or may inspect the agree¬ 
ment at the Field Offices located at New 
York, N.Y., New Orleans, La., and San 
Francisco, Calif. Comments on such 
agreements, including requests for hear¬ 
ing. may be submitted to the Secretary, 
Federal Maritime Commission, Washing¬ 
ton, D.C. 20573, within 20 days after pub¬ 
lication of this notice in the Federal 
Register. Any person desiring a hearing 
on the proposed agreement shall provide 
a clear and concise statement of the mat¬ 
ters upon which they desire to adduce 
evidence. An allegation of discrimination 
or unfairness shall be accompanied by a 
statement describing the discrimination 
or unfairness with particularity. If a vio¬ 
lation of the Act or detriment to the 
commerce of the United States is alleged, 
the statement shall set forth with par¬ 
ticularity the acts and circumstances said 
to constitute such violation or detriment 
to commerce. 

A copy of any such statement should 
also be forwarded to the party filing the 
agreement (as indicated hereinafter) 
and the statement should indicate that 
this has been done. 

Notice of agreements filed by: 

John R. Mahoney, Esquire. Casey. Lane <fc 

Mlttendorf, 26 Broadway, New York, NY 

10004. 

Conferences in the trades to, from, 
and between U.S. Atlantic and Gulf 
Ports and Ports in Central and South 
America and the Caribbean. 

A petition filed in behalf of the con¬ 
ferences listed below, has been assigned 
the following respective agreement 
numbers: 


Atlantic A Gulf/West Coast of Cen¬ 
tral America and Mexico Confer¬ 
ence - 8300-11 

Atlantic A Gulf/West Coast of South 

America Conference_ 2744-33 

East Coast Columbia Conference_ 7590-19 
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Leeward & Windward Islands & 

Ouianas Conference_ 7540-22 

United States Atlantic & Gulf-Halti 

Conference_8120-12 

United States Atlantic & Gulf- 

Jamaica Conference_4619-18 

United States Atlantic & Gulf-Vene¬ 
zuela and Netherlands Antilles 
Conference_6190-26 


United States Atlantic & Gulf-Vene- 
zuela and Netherlands Antilles 
Conference-Oil Companies Con¬ 
tract Agreement (Proprietary 


Cargo).... 6870-14 

West Coast South America North¬ 
bound Conference_ 7890-8 


In Docket No. 69-33, served Decem¬ 
ber 16, 1969, the above conferences were 
given authority by the Commission to 
Include provisions in their basic agree¬ 
ments authorizing them to agree to and 
establish through intermodal arrange¬ 
ments with other modes of transporta¬ 
tion for a period of 18 months, subject 
tc the proviso that if during the first 12 
months of approval no results were 
achieved from negotiations by the con¬ 
ferences, then the individual members 
were free to enter into their own negotia¬ 
tions. Agreements, modified to conform 
to the conditions of the above order, 
were filed and became effective Feb¬ 
ruary 12, 1970. Because of the 18-month 
approval period, the above modification 
will terminate on August 12, 1971. 

The petition is for an extension of the 
above modifications for a period of 3 
years, until August 12, 1974. The modi¬ 
fications retain the right of the member 
lines to negotiate through intermodal 
transportation arrangements. In addi¬ 
tion, they are broadened to provide that 
each of the conferences shall agree upon 
and adopt the divisions, rates or charges 
for the inland portion or portions of the 
through service, the port-to-port portion, 
and any applicable port or other charges. 

Dated: May 25,1971. 

By order of the Federal Maritime 
Commission. 

Francis C. Hurney, 
Secretary. 

[FR Doc.71-7570 Piled 5-28-71:8:49 am] 


COMPAGNIE FABRE, S.G.T.M. AND 

MEDITERRANEAN MARINE LINES 

Notice of Agreement Filed 

Notice is hereby given that the follow¬ 
ing agreement has been filed with the 
Commission for approval pursuant to 
section 15 of the Shipping Act, 1916, as 
amended (39 Stat. 733, 75 Stat. 763, 46 
U.S.C. 814). 

Interested parties may inspect and 
obtain a copy of the agreement at the 
Washington office of the Federal Mari¬ 
time Commission, 1405 I Street NW., 
Room 1202; or may inspect the agree¬ 
ment at the Field Offices located at New 
York, N.Y., New Orleans, La., and San 
Francisco, Calif. Comments on such 
agreements, including requests for hear¬ 
ing, m?.y be submitted to the Secretary, 
Federal Maritime Commission, Washing¬ 
ton. D.C. 20573, within 20 days after 
publication of this notice in the Federal 


Register. Any person desiring a hearing 
on the proposed agreement shall provide 
a clear and concise statement of the 
matters upon which they desire to adduce 
evidence. An allegation of discrimination 
or unfairness shall be accompanied by 
a statement describing the discrimina¬ 
tion or unfairness with particularity. If 
a violation of the Act or detriment to 
the commerce of the United States is 
alleged, the statement shall set forth 
with particularity the acts and circum¬ 
stances said to constitute such violation 
or detriment to commerce. 

A copy of any such statement should 
also be forwarded to the party filing £he 
agreement (as indicated hereinafter) 
and the statement should indicate that 
this has been done. 

Notice of agreement filed by: 

Howard A. Levy. Esquire, 

Kurrus & Jacobi, 

2000 K Street NW.. 

Washington, DC 20006. 

Agreement No. 9948 provides that the 
above parties shall interchange contain¬ 
ers and make container space available 
to each other on a uniform basis for 
each eastbound and each westbound sail¬ 
ing on their container vessels operating 
between the North Atlantic ports of the 
United States and the Mediterranean 
ports of Spain, France, and Italy, under 
terms and conditions set forth in the 
agreement. 

Dated: May 25, 1971. 

By order of the Federal Maritime 
Commission. 

Francis C. Hurney, 

Secretary. 

(PR Doc.71-7569 Piled 5-28-71;8:48 am] 


TRANS-PACIFIC FREIGHT 
CONFERENCE OF JAPAN 

Notice of Agreement Filed 

Notice is hereby given that the follow¬ 
ing agreement has been filed with the 
Commission for approval pursuant to 
section 15 of the Shipping Act, 1916, as 
amended (39 Stat. 733, 75 Stat. 763, 46 
U.S.C. 814). 

Interested parties may inspect and ob¬ 
tain a copy of the agreement at the 
Washington office of the Federal Mari¬ 
time Commission, 1405 I Street NW., 
Room 1202; or may inspect the agree¬ 
ment at the Field Offices located at New 
York, N.Y., New Orleans, La., and San 
Francisco, Calif. Comments on such 
agreements, including requests for hear¬ 
ing, may be submitted to the Secretary, 
Federal Maritime Commission, Wash¬ 
ington, D.C. 20573, within 20 days after 
publication of this notice in the Federal 
Register. Any person desiring a hearing 
on the proposed agreement shall pro¬ 
vide a clear and concise statement of the 
matters upon which they desire to ad¬ 
duce evidence. An allegation of discrim¬ 
ination or unfairness shall be accompa¬ 
nied by a statement describing the dis¬ 
crimination or unfairness with particu¬ 
larity. If a violation of the Act or detri¬ 
ment to the commerce of the United 


States is alleged, the statement shall set 
forth with particularity the acts and cir¬ 
cumstances said to constitute such vio¬ 
lation or detriment to commerce. 

A copy of any such statement should 
also be forwarded to the party filing the 
agreement (as indicated hereinafter) 
and the statement should indicate that 
this has been done. 

Notice of agreement filed by : 

Charles P. Warren. Esquire, 1100 Connecticut 

Avenue NW., Washington, DC 20036. 

Agreement No. 150-50 between the 
member lines of the Trans-Pacific 
Freight Conference of Japan amends Ar¬ 
ticle 7(c) of the basic agreement, as 
amended, to enable the Conference to 
regulate compensation payable to the 
extent fixed by resolution for services 
rendered at Conference ports of origin. 

Dated: May 25, 1971. 

By order of the Federal Maritime Com¬ 
mission. 

Francis C. Hurney, 
Secretary. 

[PR Doc.71-7571 Piled 5-28-71 ;8:49 am] 


FAIRSEA SHIPPING CORP. AND 
SITMAR CRUISES, INC. 

Notice of Issuance of Performance 
Certificate 

Security for the protection of the pub¬ 
lic; indemnification of passengers for 
nonperformance of transportation. 

Notice is hereby given that the follow¬ 
ing have been issued a Certificate of 
Financial Responsibility for Indemni¬ 
fication of Passengers for Nonperform¬ 
ance of Transportation pursuant to the 
provisions of section 3, Public Law 89- 
777 (80 Stat. 1357, 1358) and Federal 
Maritime Commission General Order 20, 
as amended (46 CFR Part 540) : 

Falrsea Shipping Corp. and Sitmar Cruises. 

Inc., 27 Boulevard d'ltalle, Monte Carlo, 

Monaco. 

Dated: May 26, 1971. 

Francis C. Hurney, 
Secretary . 

[FR Doc.71-7565 Piled 5-28-71;8:48 am] 


FAIRSEA SHIPPING CORP. AND 
SITMAR CRUISES, INC. 

Notice of Issuance of Casualty 
Certificate 

Security for the protection of the pub¬ 
lic; financial responsibility to meet lia¬ 
bility incurred for death or injury to 
passengers or other persons on voyages. 

Notice is hereby given that the fol¬ 
lowing have been issued a Certificate of 
Financial Responsibility to Meet Liabil¬ 
ity Incurred for Death or Injury to Pas¬ 
sengers or Other Persons on Voyages 
pursuant to the provisions of section 2, 
Public Law 89-777 (80 Stat. 1356, 1357) 


FEDERAL REGISTER, VOL 36, NO. 105—SATURDAY, MAY 29, 1971 
















NOTICES 


9893 


and Federal Maritime Commission Gen¬ 
eral Order 20, as amended (46 CFR Part 

540): 

Falrsea Shipping Corp. and 81tmar Cruises, 
Inc., 27 Boulevard dTtalle, Monte Carlo, 
Monaco. 

Dated: May 26, 1971. 

Francis C. Hurney, 

Secretary. 

|FR Doc.71-7566 Filed 5-28-71:8:48 am] 


FAIRWIND SHIPPING CORP. AND 
SITMAR CRUISES, INC. 

Notice of Issuance of Performance 
Certificate 

Security for the protection of the pub¬ 
lic: indemnification of passengers for 
nonperformance of transportation. 

Notice is hereby given that the follow¬ 
ing have been issued a Certificate of 
Financial Responsibility for Indemnifi¬ 
cation of Passengers for Nonperformance 
of Transportation pursuant to the pro¬ 
visions of section 3, Public Law 89-777 
(80 Stat. 1357, 1358) and Federal Mari¬ 
time Commission General Qrder 20, as 
amended (46 CFR Part 540): 

Fair wind Shipping Corp. and Sitmar Cruises, 

Inc., 27 Boulevard d'ltalie. Monte Carlo, 

Monaco. 

Dated: May 26, 1971. 

Francis C. Hurney, 

Secretary. 

[FR Doc.71-7567 Filed 5-28-71:8:48 am] 


FAIRWIND SHIPPING CORP. AND 
SITMAR CRUISES, INC. 

Notice of Issuance of Casualty 
Certificate 

Security for the protection of the pub¬ 
lic; financial responsibility to meet lia¬ 
bility incurred for death or injury to 
passengers or other persons on voyages. 

Notice is hereby given that the follow¬ 
ing have been Issued a Certificate of 
Financial Responsibility to Meet Liabil¬ 
ity Incurred for Death or Injury to Pas¬ 
sengers or OtJher Persons on Voyages 
pursuant to the provisions of section 2, 
Public Law 89-777 (80 Stat. 1356, 1357) 
and Federal Maritime Commission Gen¬ 
eral Order 20, as amended (46 CFR Part 
540): 

Fairwind Shipping Corp. and Sitmar Cruises. 

Inc., 27 Boulevard d’ltalie Monte Carlo, 

Monaco. 

Dated: May 26,1971. 

Francis C. Hurney, 

Secretary. 

[FR Doc.71-7568 Filed 5 28-71;8:48 ami 

FEDERAL POWER COMMISSION 

[Docket No. CP71-2721 

COLORADO INTERSTATE GAS CO. 

Notice of Application 

May 21, 1971, 

Take notice that on May 14, 1971, 
Colorado Interstate Gas Co., a division 


of Colorado Interstate Corp. (applicant). 
Post Office Box 1087, Colorado Springs, 
CO 80901, filed in Docket No. CP71-272 
an application pursuant to section 7(c) 
of the Natural Gas Act, as implemented 
by § 157.7(e) of the regulations under 
said Act, for a certificate of public con¬ 
venience and necessity authorizing the 
construction, during the 12-month pe¬ 
riod beginning July 22, 1971, and opera¬ 
tion of certain natural gas sales and 
transportation facilities to enable appli¬ 
cant to make sales of natural gas to 
existing customers and to make miscel¬ 
laneous rearrangements of existing facil¬ 
ities, all as more fully set forth in the 
application which is on file with the 
Commission and open to public inspec¬ 
tion. 

The purpose of the certificate re¬ 
quested herein is to augment applicant’s 
ability to supply, with the least possible 
delay, the natural gas requirements of 
its customers in existing market areas, 
and to make miscellaneous relocations 
and rearrangements of existing facilities. 
The total cost of the natural gas facil¬ 
ities proposed herein is not to exceed 
$300,000, which cost, applicant states 
will be financed with current working 
funds. 

Any person desiring to be heard or to 
make any protest with reference to said 
application should on or before June 14, 
1971. file with the Federal Power Com¬ 
mission, Washington, D.C. 20426, a peti¬ 
tion to intervene or a protest in accord¬ 
ance with the requirements of the 
Commission’s rules of practice and pro¬ 
cedure <18 CFR 1.8 or 1.10) and the 
regulations under the Natural Gas Act 
(18 CFR 157.10). All protests filed with 
the Commission will be considered by it 
in determining the appropriate action to 
be taken but will not serve to make the 
Protestants parties to the proceeding. 
Any person wishing to become a party to 
a proceeding or to participate as a party 
in any hearing therein must file a pe¬ 
tition to intervene in accordance with 
the Commission’s rules. 

Take further notice that, pursuant to 
the authority contained in and subject 
to the jurisdiction conferred upon the 
Federal Power Commission by sections 
7 and 15 of the Natural Gas Act and the 
Commission’s rules of practice and pro¬ 
cedure, a hearing will be held without 
further notice before the Commission 
on this application if no petition to in¬ 
tervene is filed within the time required 
herein, if the Commission on its own 
review of the matter finds that a grant 
of the certificate is required by the pub¬ 
lic convenience and necessity. If a pe¬ 
tition for leave to intervene is timely 
filed, or if the Commission on its own 
motion believes that a formal hearing 
is required, further notice of such hear¬ 
ing will be duly given. 

Under the procedure herein provided 
for, unless otherwise advised, it will be 
unnecessary for Applicant to appear or 
be represented at the hearing. 

Kenneth F. Plumb, 
Acting Secretary. 

[FR Doc.71-7525 Piled 5-28-71;8:46 am] 


[Docket No. CP71-164] 

CITY OF DE QUEEN, ARK., AND 

LOUISIANA-NEVADA TRANSIT CO. 

Notice of Further Postponement of 
Hearing 

May 24, 1971. 

City of De Queen. Arkansas, applicant, 
v. Louisiana-Nevada Transit Co., Re¬ 
spondent; Docket No. CP71-164. 

On May 10, 1971, the Arkansas Public 
Service Commission filed a request for a 
postponement of the hearing from June 
15 to June 22. 1971, in the above-desig¬ 
nated matter. On May 20, 1971, Counsel 
for the city of De Queen. Ark., filed a 
letter requesting, inter alia, that the 
hearing be postponed to June 15. 1971. 
The letter states that all parties are in 
agreement with the request. 

Upon consideration, notice is hereby 
given that the hearing is further post¬ 
poned to convene at 10 a.m., e.d.t., on 
June 17, 1971, in a hearing room of the 
Federal Power Commission. 441 G Street 
NW.. Washington. DC 20426. 

Kenneth F. Plumb, 
Acting Secretary. 

[FR Doc.71-7524 Piled 5-28-71:8:46 ami 


[Docket No. G-18337| 

EL PASO NATURAL GAS CO. 

Notice of Petition To Amend 

May 24, 1971. 

Take notice that on May 13, 1971, El 
Paso Natural Gas Co. (petitioner), Post 
Office Box 1492, El Paso. TX 79999, filed 
in Docket No. 0-18337 a petition to 
amend the Commission’s order hereto¬ 
fore issued in said docket on June 12, 
1963 (29 FPC 1161), as amended on Oc¬ 
tober 10. 1963 (30 FPC 989), issuing a 
certificate of public convenience and ne¬ 
cessity pursuant to section 7(c) of the 
Natural Gas Act, by authorizing the op¬ 
eration of existing facilities for the 
transportation and delivery of natural 
gas to Arizona Public Service Co. (Ari¬ 
zona), for use in its proposed Yuma 
Power Plant to be located in Yuma 
County, Ariz., all as more fully set forth 
In the application which is on file with 
the Commission and open to public 
inspection. 

The order of June 12, 1963, as 

amended, authorized, inter alia, the con¬ 
struction and operation of facilities for 
the transportation, and delivery of nat¬ 
ural gas to Arizona for use in its Phoe¬ 
nix, Saguaro, and Ocotillo Powder Plants, 
and for delivery of natural gas to Ari¬ 
zona for redelivery to Salt River Project 
Agricultural Improvement and Power 
District (Salt River) for use in its 
Kyrene, Cross Cut, and Agua Fria Power 
Plants. The volume of natural gas so de¬ 
livered was not to exceed 47,248,879 Mcf 
annually. 

Petitioner proposes herein the trans¬ 
portation and delivery of natural gas to 
Arizona for the fuel requirements of the 
proposed Yuma Power Plant. This serv¬ 
ice will not exceed 594 Mcf hourly and 
5,000 Mcf daily and will be available only 
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during the summer period. The applica¬ 
tion states these delivery volumes will 
be made within the aggregate contracted 
quantities of natural gas which peti¬ 
tioner is presently authorized to trans¬ 
port, and deliver to Arizona for use as 
fuel in all of its electric generating 
plants. Petitioner also states that no new 
or additional facilities will be required 
to render the service proposed herein. 

Any person desiring to be heard or to 
make any protest with reference to said 
petition to amend should on or before 
June 14, 1971, file with the Federal 
Power Commission, Washington, D.C. 
20426, a petition to intervene or a protest 
in accordance with the requirements of 
the Commission’s rules of practice and 
procedure (18 CFR 1.8 or 1.10) and the 
regulations under the Natural Gas Act 
(18 CFR 157.10). All protests filed with 
the Commission will be considered by it 
in determining the appropriate action to 
be taken but will not serve to make the 
Protestants parties to the proceeding. 
Any person wishing to become a party 
to a proceeding or to participate as a 
party in any hearing therein must file 
a petition to intervene in accordance 
with the Commission’s rules. 

Kenneth F. Plumb, 
Acting Secretary. 

IFR Doc.71-7527 Filed 5-28-71; 8:46 amj 


(Docket No. CP66-1891 

WASHINGTON COUNTY UTILITY DIS¬ 
TRICT OF WASHINGTON, TENN., 
AND EAST TENNESSEE NATURAL 
GAS CO. 

Notice of Extension of Time and 
Postponement of Hearing 

May 24, 1971. 

On May 6. 1971, Washington County 
Utility District of Washington, Tenn. 
(applicant), filed a request for an ex¬ 
tension of time within which applicant 
and East Tennessee Natural Gas Co. 
(respondent) shall file their evidence. 
Applicant also requests a postponement 
of the hearing set for June 2, 1971, by 
order issued on April 30, 1971, in the 
above-designated proceeding. The re¬ 
quest states that respondent, United 
Cities Gas Co. and the Commission Staff 
have no objection to the request. 

Upon consideration, notice is hereby 
given that the time is extended to and 
including June 17, 1971, within which 
applicant and respondent shall file with 
the Commission and serve on all parties 
and the Commission Staff their evidence, 
pursuant to paragraph (A) of the order 
issued April 30, 1971. The hearing is 
postponed, to commence at 10 a.m., e.d.t., 
on June 29. 1971, in a hearing room of 
the Federal Power Commission, 441 G 
Street NW., Washington, DC. 

Kenneth F. Plumb, 
Acting Secretary. 

(FR Doc.71-7526 Filed 5-28-71;8:46 am] 


FEDERAL RESERVE SYSTEM 

BANK SHARES, INC. 

Notice of Application for Approval of 
Acquisition of Shares of Bank 

Notice is hereby given that application 
has been made, pursuant to section 
3(a)(3) of the Bank Holding Company 
Act of 1956 (12 U.S.C. 1842(a)(3)), by 
Bank Shares, Inc., which is a bank hold¬ 
ing company located in Minneapolis, 
Minn., for prior approval by the Board 
of Governors of the acquisition by appli¬ 
cant of at least 80 percent of the voting 
shares of Olmsted County Bank & Trust 
Co., Rochester, Minn. 

Section 3(c) of the Act provides that 
the Board shall not approve: 

(1) Any acquisition or merger or con¬ 
solidation under section 3 which would 
result in a monopoly, or which would be 
in furtherance of any combination or 
conspiracy to monopolize or to attempt 
to monopolize the business of banking in 
any part of the United States, or 

(2) Any other proposed acquisition or 
merger or consolidation under section 3 
whose effect in any section of the coun¬ 
try may be substantially to lessen com¬ 
petition, or to tend to create a monopoly, 
or which in any other manner would be 
in restraint of trade, unless the Board 
finds that the anticompetitive effects of 
the proposed transaction are clearly out¬ 
weighed in the public interest by the 
probable effect of the transaction in 
meeting the convenience and needs of the 
community to be served. 

Section 3(c) further provides that, in 
every case, the Board shall take into con¬ 
sideration the financial and managerial 
resources and future prospects of the 
company or companies and the banks 
concerned, and the convenience and 
needs of the community to be served. 

Not later than thirty (30) days after 
the publication of this notice in the Fed¬ 
eral Register, comments and views re¬ 
garding the proposed acquisition may be 
filed with the Board. Communications 
should be addressed to the Secretary, 
Board of Governors of the Federal Re¬ 
serve System, Washington, D.C. 20551. 
The application may be inspected at the 
office of the Board of Governors or the 
Federal Reserve Bank of Minneapolis. 

By order of the Board of Governors, 
May 25, 1971. 

f seal 1 Kenneth A. Kenyon, 

Deputy Secretary. 

(FR Doc.71-7522 Filed 5-28-71 ;8:46 am] 


GREAT LAKES HOLDING CO. 

Notice of Application for Approval of 
Acquisition of Shares of Bank 

Notice is hereby given that application 
has been made, pursuant to section 3(a) 
(1) of the Bank Holding Company Act 
of 1956 (12 U.S.C. 1842(a) (1)), by Great 
Lakes Holding Co., Kalamazoo, Mich., 


for prior approval by the Board of Gov¬ 
ernors of action whereby applicant would 
become a bank holding company through 
the acquisition of not less than 98 per¬ 
cent nor more than 92 percent of the 
voting shares of Industrial State Bank & 
Trust Co., Kalamazoo, Mich. 

Section 3(c) of the Act provides that 
the Board shall not approve: 

(1) Any acquisition or merger or con¬ 
solidation under section 3 which would 
result in a monopoly, or which would be 
in furtherance of any combination or 
conspiracy to monopolize or to attempt 
to monopolize the business of banking 
in any part of the United States, or 

(2) Any other proposed acquisition or 
merger or consolidation under section 3 
whose effect in any section of the coun¬ 
try may be substantially to lessen com¬ 
petition, or to tend to create a monopoly, 
or which in any other manner would be 
in restraint of trade, unless the Board 
finds that the anticompetitive effects of 
the proposed transaction are clearly out¬ 
weighed in the public interest by the 
probable effect of the transaction in 
meeting the convenience and needs of 
the community to be served. 

Section 3(c) further provides that, in 
every case, the Board shall take into 
consideration the financial and mana¬ 
gerial resources and future prospects of 
the company or companies and the banks 
concerned, and the convenience and 
needs of the community to be served. 

Not later than thirty (30) days after 
the publication of this notice in the 
Federal Register, comments and views 
regarding the proposed acquisition may 
be filed with the Board. Communications 
should be addressed to the Secretary. 
Board of Governors of the Federal 
Reserve System, Washington, D.C. 20551. 
The application may be inspected at the 
office of the Board of Governors or the 
Federal Reserve Bank of Chicago. 

By order of the Board of Governors, 
May 25, 1971. 

EsealI Kenneth A. Kenyon, 
Deputy Secretary. 

(FR Doc.71-7523 Filed 5-28-71 ;8:46 am] 

INTERAGENCY TEXTILE 
ADMINISTRATIVE COMMITTEE 

CERTAIN COTTON TEXTILE PRODUCTS 

PRODUCED OR MANUFACTURED IN 

NICARAGUA 

Entry or Withdrawal From Warehouse 
for Consumption 

May 25,1971. 

On April 29,1971, the U.S. Government 
In furtherance of the objective of, and 
under the terms of, the Long-Term 
Arrangement Regarding International 
Trade in Cotton Textiles, done at Geneva 
on February 9, 1962, and extended 
through September 30, 1973, requested 
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the Government of the Republic of Nica¬ 
ragua to enter into consultations con¬ 
cerning exports to the United States of 
cotton textile products in Category 22 
produced or manufactured in Nicaragua. 
In that request the U.S. Government 
stated its view that exports in this cate¬ 
gory from Nicaragua should be re¬ 
strained for the 12-month period be¬ 
ginning April 29, 1971, and extending 
through April 28,1972. 

Notice is hereby given that under the 
provisions of Article 3 and 6(c) of the 
Long-Term Arrangement, if no solution 
is mutually agreed upon by the two 
governments within sixty (60) days of 
the date of the aforementioned note, 
entry and withdrawal from warehouse 
for consumption of cotton textiles in 
Category 22 produced or manufactured 
in Nicaragua and exported from Nica¬ 
ragua on and after the date of such 
note may be restrained. 

Stanley Nehmer. 

Chairman, Interagency Tex¬ 
tile Administration Commit¬ 
tee, and Deputy Assistant 
Secretary for Resources. 

{PR Doc.71-7556 Filed 5-28-71 ;8:52 amj 


CERTAIN COTTON TEXTILE PRODUCTS 
PRODUCED OR MANUFACTURED IN 
THAILAND 

Entry or Withdrawal From Warehouse 
for Consumption 

May 25.1971. 

On April 30,1971, the U.S. Government 
In furtherance of the objective of, and 
under the terms of, the Long-Term 
Arrangement Regarding International 
Trade in Cotton Textiles, done at Geneva 
on February 9. 1962 and extended 
through September 30. 1973, requested 
the Government of Thailand to enter 
into consultations concerning exports to 
the United States of cotton textile prod¬ 
ucts in Category 60 produced or manu¬ 
factured in Thailand. In that request 
the U.S. Government stated its view that 
exports in this category from Thailand 
should be restrained for the 12-month 
Period beginning April 30, 1971, and ex¬ 
tending through April 29, 1972. 

Notice is hereby given that under the 
provisions of Article 3 and 6(c) of the 
Long-Term Arrangement, if no solution 
is mutually agreed upon by the two gov¬ 
ernments within sixty (60) days of the 
date of the aforementioned note, entry 
and withdrawal from warehouse for con¬ 
sumption of cotton textiles in Category 
60 produced or manufactured in Thai¬ 
land and exported from Thailand on and 
after the date of such note may be 

restrained. 

Stanley Nehmer, 
Chairman, Interagency Tex¬ 
tile Administrative Commit¬ 
tee, and Deputy Assistant 
Secretary for Resources. 

(PR Doc.71-7554 Filed 5-28-71;8:52 am] 


SECURITIES AND EXCHANGE 
COMMISSION 

[File No. 24W-30101 

ADVERTISING AND INFORMATION 
DISTRIBUTION SYSTEMS, INC. 

Order Temporarily Suspending Ex¬ 
emption, Statement of Reasons 
Therefor, and Notice of Opportunity 
for Hearing 

May 25, 1971. 

I. Advertising and Information Distri¬ 
bution Systems. Inc. (AIDS) incor¬ 
porated in the District of Columbia on 
May 29, 1969, filed with the Commission 
on August 17,1970 a notification on Form 
1-A and an offering circular relating to 
an offering of 300,000 shares of its $0.01 
par value common stock at $1 per share 
for an aggregate offering price of $300,- 
000 for the purpose of obtaining an ex¬ 
emption from the registration require¬ 
ments of the Securities Act of 1933, pur¬ 
suant to the provisions of section 3(b) 
thereof and Regulation A promulgated 
thereunder. The underwriter named in 
the offering circular is Davis Securities 
Co., Inc. 

II. The Commission on the basis of in¬ 
formation provided by its staff, has rea¬ 
sonable cause to believe that: 

A. The offering circular of AIDS con¬ 
tains untrue statements of material facts 
and omits to state material facts neces¬ 
sary in order to make the statements 
made in light of the circumstances under 
which they were made, not misleading 
particularly with respect to: 

1. A consulting contract between AIDS 
and Louis Kaye; 

2. Use of proceeds; 

3. The failure to disclose that. 3 
months prior to the date of its notifica¬ 
tion, the issuer had subleased, for the re¬ 
mainder of its leasehold interest, the 
premises which its lists as its office and 
warehouse space; 

4. The condition and status of AID’S 
business operation; and 

5. Financial statements, which failed 
to disclose a liability on a consulting con¬ 
tract and understate accounts payable. 

B. The offering, if made, would be in 
violation of section 17 of the Securities 
Act of 1933. 

in. It, appearing to the Commission 
that it is in the public interest and for the 
protection of investors that the exemp¬ 
tion of the Issuer under Regulation A be 
temporarily suspended. 

It is ordered, Pursuant to Rule 261(a) 
of the general rules and regulations un¬ 
der the Securities Act of 1933. that the 
exemption under Regulation A be and 
hereby is temporarily suspended. 

It is further ordered. Pursuant to Rule 
7 of the Commission’s rules of practice, 
that the Issuer file an answer to the al¬ 
legations contained in this order within 
30 days of the entry thereof. 

Notice is hereby given that any per¬ 
son having any interest in the matter 


may file with the Secretary of the Com¬ 
mission a written request for a hearing 
within 30 days after the entry of this 
order; that within 20 days after receipt 
of such request the Commission will, or 
at any time upon its own motion may, set 
the matter down for hearing at a place 
to be designated by the Commission for 
the purpose of determining whether this 
order or suspension should be vacated or 
made permanent, without prejudice, 
however, to the consideration and pres¬ 
entation of additional matters at the 
hearing; and that notice of the time and 
place for said hearing will be promptly 
given by the Commission. If no hearing 
is requested and none is ordered by the 
Commission, the order shall become per¬ 
manent on the 30th day after its entry 
and shall remain in effect unless it is 
modified or vacated by the Commission. 

By the Commission. 

[seal] Theodore L. Humes, 

Associate Secretary. 

[FR Doc.71-7582 Filed 5-28-71 ;8:50 amj 


[File No. 1-4847] 

ECOLOGICAL SCIENCE CORP. 

Order Suspending Trading 

May 25. 1971. 

The common stock, 2 cents par value, 
of Ecological Science Corp. being traded 
on the American Stock Exchange, the 
Philadelphia - Baltimore - Washington 
Stock Exchange and the Pacific Coast 
Stock Exchange, pursuant to provisions 
of the Securities Exchange Act of 1934 
and all other securities of Ecological 
Science Corp. being traded otherwise 
than on a national securities exchange; 
and 

It appearing to the Securities and Ex¬ 
change Commission that the summary 
suspension of trading in such security 
on such exchanges and otherwise than 
on a national securities exchange is re¬ 
quired in the public interest and for the 
protection of investors: 

It is ordered. Pursuant to sections 15 
(c)(5) and 19(a)(4) of the Securities 
Exchange Act of 1934. that trading in 
such securities on the above-mentioned 
exchanges and otherwise than on a na¬ 
tional securities exchange be summarily 
suspended, this order to be effective for 
the period May 25, 1971, 12 p.m., edt., 
through June 3, 1971. 

By the Commission. 

[seal] Theodore L. Humes. 

Associate Secretary. 

[FR Doc.71-7583 Filed 5-28-71;8:50 am] 


[File No. 500-1] 

INDUSTRIAL MANUFACTURING CORP. 
Order Suspending Trading 

May 25. 1971. 

It appearing to the Securities and Ex¬ 
change Commission that the summary 
suspension of trading in the common 
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stock of Industrial Manufacturing Corp. 
(P/K/A Western Lead Annex Co.) (a 
Nevada corporation) and all other secu¬ 
rities of Industrial Manufacturing Corp. 
being traded otherwise than on a na¬ 
tional securities exchange is required in 
the public interest and for the protection 
of investors: 

It is ordered, Pursuant to section 15 
(c)(5) of the Securities Exchange Act 
of 1934, that trading in such securities 
otherwise than on a national securities 
exchange be summarily suspended, this 
order to be effective for the period 
May 25, 1971, through June 3, 1971. 

By the Commission. 

I seal] Theodore L. Humes, 

Associate Secretary. 

|FR Doc.71-7584 Filed 5-28-71.8:50 oml 


170-50271 

NEW JERSEY POWER 4 LIGHT CO. 

Notice of Proposed Issue and Sale of 
Short-Term Notes to Banks 

May 25, 1971. 

Notice is hereby given that New Jersey 
Power & Light Co. (NJP&L), Madison 
Avenue at Punch Bowl Road, Morris¬ 
town, NJ 07960, an electric utility sub¬ 
sidiary company of General Public Util¬ 
ities Corp. (GPU), a registered holding 
company, has filed a declaration and 
an amendment thereto with this Com¬ 
mission pursuant to the Public Utility 
Holding Company Act of 1935 (Act), 
designating sections 6(a) and 7 as ap¬ 
plicable to the proposed transactions. All 
interested persons are referred to the 
declaration, which is summarized below, 
for a complete statement of the proposed 
transactions. 

NJP&L proposes to issue and sell, from 
time to time not later than December 31, 
1972, unsecured notes to banks, the ag¬ 
gregate principal amount of which out¬ 
standing at any one time will not exceed 
$12,700,000. All the notes will mature not 
later than 9 months from the respective 
dates of issue and may be prepaid at 
any time without premium. The interest 
rate on the notes will be the prime com¬ 
mercial rate in effect at each bank on the 
date of issuance. NJP&L will be required 
to maintain compensating balances of 
10 percent of the line of credit or 20 
percent of the loans outstanding, which¬ 
ever is higher. NJP&L computes its effec¬ 
tive rate of interest at 6.875 percent per 
annum based on the current prime rate 
of 5y 2 percent and assuming the full 
amount of the line of credit is borrowed. 
There are no commitment fees or closing 
costs required. 

Although no commitments or agree¬ 
ments for such borrowings have been 
made, NJP&L expects that, as and to the 
extent that its cash needs require, bor¬ 
rowings will be effected, in the specified 
maximum amount to be outstanding at 
any one time, from among the follow¬ 
ing banks: 


The Chase Manhattan Bank NA, 

New York, N.Y.-.84, 000. 000 

Fidelity Union Trust Co., Newark. 

N.J __ 2, 300, 000 

American National Bank & Trust, 

Montclair, NJ- 1,000,000 

First Merchants National Bank, 

Aabury Park, N.J.— 600.000 

First Morris Bank, Morristown, 

N J __ 100.000 

The First National Iron Bank of 

New Jersey, Morristown, N.J-- 1,300,000 

The Hunterdon County National 

Bank, Lambertville, N.J- 400, 000 

Monmouth County National 

Bank, Red Bank, N.J- 500, 000 

The National Union Bank of 

Dover. N.J_ 600,000 

New Jersey National Bank, As bury 

Park, N.J_ 1» 300, 000 

Somerset Hills & County National 

Bank, Bernards ville, N.J_ 300, 000 

The Warren County National 

Bank, Washington, N.J- 300, 000 


Total____ 12, 700, 000 


NJP&L proposes to utilize the proceeds 
of the proposed borrowings for financing 
its business as a public-utility company, 
including provisions for construction ex¬ 
penditures, the repayment of other 
short-term borrowings, and the tem¬ 
porary reimbursement of its treasury for 
construction expenditures provided 
therefrom. 

NJP&L estimates that its expenses in¬ 
cident to the proposed transactions will 
be approximately $4,000. including coun¬ 
sel fees of $3,750, and it states that no 
State commission and no Federal com¬ 
mission. other than this Commission, has 
jurisdiction over the proposed transac¬ 
tions. However, it is also stated that 
approval by the Board of Public Utility 
Commissioners of the State of New Jer¬ 
sey will be required for the issue, re¬ 
newal, extension, or replacement of any 
notes issued by NJP&L, if, as a result 
thereof, the loan evidenced thereby is not 
repaid within 12 months of the original 
date of the note or notes. 

Notice is further given that any inter¬ 
ested person may, not later than June 22, 
1971, request in writing that a hearing 
be held in respect of such matter, stat¬ 
ing the nature of his interest, the rea¬ 
sons for such request, and the issues of 
fact or law which he desires to con¬ 
trovert; or he may request that he be 
notified should the Commission order 
a hearing thereon. Any such request 
should be addressed: Secretary, Secu¬ 
rities and Exchange Commission, Wash¬ 
ington, D.C. 20549. A copy of such re¬ 
quest should be served personally or by 
mail (airmail if the person being served 
is located more than 500 miles from the 
point of mailing) upon the declarant at 
the above-stated address, and proof of 
service (by affidavit or, in case of an 
attorney at law, by certificate) should 
be filed with the request. At any time 
after said date, the declaration, as 
amended or as it may be further 
amended, may be permitted to become 
effective in the manner provided by Rule 
23 of the general rules and regulations 
promulgated under the Act, or the Com¬ 


mission may grant exemption from such 
rules as provided in Rules 20(a) and 100 
thereof, or take such other action as it 
may deem appropriate. Persons who re¬ 
quest a hearing or advice as to whether a 
hearing is ordered will receive notice of 
further developments in this matter, in¬ 
cluding the date of the hearing (if or¬ 
dered) and any postponement thereof. 

For the Commission, by the Division of 
Corporate Regulation, pursuant to dele¬ 
gated authority. 

I seal] Theodore L. Humes, 

Associate Secretary. 

|FR Doc.71-7585 Filed 5-26-71 ;8:50 am] 


170-47741 

POTOMAC EDISON CO. 

Notice of Posfeffective Amendment 
Regarding Issue and Sale of Notes 
to Banks and to Dealer in Commer¬ 
cial Paper 

May 25, 1971. 

Notice is hereby given that The 
Potomac Edison Co. (Potomac), Downs- 
ville Pike, Hagerstown. MD 21740, a reg¬ 
istered holding company and an electric 
utility subsidiary company of Allegheny 
Power System, Inc., also a registered 
holding company, has filed with this 
Commission a posteffective amendment 
to its application in this proceeding pur¬ 
suant to section 6(b) of the Public Utility 
Holding Company Act of 1935 (Act) and 
Rule 50(a) (5) promulgated thereunder 
regarding the following proposed trans¬ 
actions. All interested persons are re¬ 
ferred to the amended application, which 
is summarized below, for a complete 
statement of the proposed transactions. 

By orders dated August 19. 1969, and 
February 3. 1971 (Holding Company Act 
Releases Nos. 16449 and 16985) , the Com¬ 
mission authorized Potomac to issue and 
sell, from time to time prior to July 31, 
1971, short-term notes to banks and com¬ 
mercial paper to a dealer in an aggregate 
face amount to be outstanding at any 
one time up to the maximum amount 
allowable under Potomac’s charter with¬ 
out preferred stockholder consent, which, 
as of November 30, 1970, amounted to 
$25,170,000. Potomac has now filed a sec¬ 
ond posteffective amendment to its ap¬ 
plication proposing to increase the maxi¬ 
mum amount of notes to be outstanding 
at any one time to $27,800,000, which, 
as of April 30, 1971, was the maximum 
amount allowable under Potomac’s char¬ 
ter without preferred stockholder con¬ 
sent. It is also proposed that the period 
of issuance of the notes be extended to 
July 31, 1973, with the latest maturity 
date being December 31, 1973. In all 
other respects the transactions remain 
the same. It is stated that construction 
expenditures for 1971, 1972, and 1973 are 
estimated at a total of $150 million. 

Notice is further given that any inter¬ 
ested person may, not later than June i 
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1971. request in writing that a hearing be and $60 million for 1972 Pursuant to iniv n iqto 

held on such matter, stating the nature lines of credit UP&L proposes to^Lu£ 19 3 wlt . h the „ n ® t i . Proceeds of 

of his interest, the reasons for such re- and sell to banks an aggregate amount securities ° f 1 ° ng ' term debt and equity 

quest, and the issues of fact or law raised not to exceed $44 million of its short- 

by said posteffective amendment to the term notes (and to renew such notes) Be cker, as principal, will reofTer the 

application which he desires to contro- from time to time imtil Jiffy V1972 ™ "hEEL* 0 , ^ utlona l inves - 

vert: or he may request that he be noti- Such notes will mature not more than 9 1 to CXC f ed .1 ne * 

fled if the Commission should order a months from the date of issue (in anv Sj^tb of 1 percent per annum less than 
hearing thereon. Any such request should event not later than July 31. 1972). with rommerCiawL^^n 1 ^ 1 * Th . 

be addressed: Secretary. Securities and right of renewal, will bear interest at the 

Exchange Commission, Washington. D.C. Prime rate for unsecured notes in effect . 20 ° ld ® nt,fled a ^ d designated 

20549. A copy of such request should be at the lending bank, such interest rate to hC Twv^° n w Ub Ifit prepared 

served personally or by mail (airmail if change on the effective day of any rate k! «?L^+ k T?« N ° 

the person being served is located more change, and will be prepayable at any ,^ P ° d ® m ' S i h i? * 

than 500 miles from the point of mailing) tune without penalty or premium. UP&L w.!? 6 h £ ld by 

upon the applicant at the above-stated expects that the allocation of the com- ? latuxi !'. y - but lf sucb 

address, and proof of service (by affidavit mi tment among the banks will be sub- pl ?£ r t0 maturity ; 

or. in case of an attorney at law, by stantially as follows: w i * repurchase the commercial 

ccrtiflrAtp) ^hnniH ci A j -in ii * paper &nd leoffer the ssune to others in 

ceruncate; Should be filed with the re- The Continental Bank & Trust the grouo of *>00 r nstnmm-c 

Quest. At any time after said date, the Co., salt Lake City. Utah $500 ooo ttp/m tiiof tun \ . . 

application, as now amended or as it may Plrst security Bank of Utah. ' of S m® 

be further amended may be granted its n.a., salt Lake City, Utah_ 3,000 000 ^ commercial paper notes should, 

provided in Rule 23 of the general rules Walker Bank & ^st Co., salt pursuant to subparagraij (a) (5) of Rule 

and regulations DromuW^mrtL .hf Lake Clt y- Utah.... 3 . 000.000 50 - be excepted from the requirements 

Act O^the “ de f the zlons Fim National Bank, salt thereof. In view of the fact that they will 

emohon from ^ ^ y gn ?* ex - ^ city. Utah. 2,000.000 have a maturity of not to exceed 9 

Ruff^pn^Tn^fon 1 ^ pr . ov . lded ln Bonk of Denver, Colo.— 2 . 000.000 months and will be issued to a limited 

Rules 20(a) and 100 thereof or take such Bank of Utah. Ogden, Utah. 200.000 defined group of buyers that the inter- 

other action as It may deem appropriate. Carbon Emery Bank. Price. Utah. 100.000 est cost thereon will generally not exceed 

L e rw^rh°e^r 9 rin bearing H° r ^ ViC ,! 1 . 000,000 the eff cctive cost of borrowing from com- 

receive notice of furfh^div prdere d First Security state Bank, Sait ’ ’ mercial banks, and that the current rates 

this maUer inrh^fnrth^ d f me Lake Clty ' utah - ico.ooo Tor commercial paper for prime issuers 

heari^l rnt ' ? 1 ? ® * he date of the Valle y Bank & Trust Co.. South such as UP&L are readily ascertainable 

°J dered) and any postpone- Salt Lake, Utah.. 300.000 by reference to daily financial publica- 

ents thereof. The chase Manhattan Bank, tions and therefore competitive bidding 

For the Commission, by the Division Morgan Guaranty ^st'ei''of 9 000 000 ls not required to determine reasonable- 

of Corporate Regulation, pursuant to New York, NT. 8 soo ooo ne |* of ra ^ s - 

delegated authority. Mellon National Bank & Trust * Fees and ex P en ses to be incurred by 

[seal] TheoooufT u„„rc Co.. Pittsburgh. Pa... 8.500.000 UP&L in connection with the proposed 

iheodore L. Humes, Harris Trust & Savings Bank, transactionsareestimatedatnottoex- 

Associate Secretary. Chicago, in- 3 , 000,000 ce cd $2,000. It is stated that the Idaho 

(FR Doc.71-7586 FUed 5-28-71;8:50 amj Trust Co., New York, Public Utilities Commission has jurisdic- 

_ N Y * . 2> 500. ooo tion over the issue and sale of the notes. 

[70-50251 Total . 44 ooo ooo No , other State commission and no Fed- 

i o-oiwoi .. 44 . 000,000 eral commission, other than this Com- 

UTAH POWER & LIGHT CO UP&L also proposes to issue and sell mission, has jurisdiction over the pro- 

m M i - _x n . . . commercial paper to A. G. Becker & Co., P° s cd transactions. 

ot Proposed Issue and Sale of Inc. (Becker), a commercial paper Notice is further given that any inter- 
Notes to Banks and to Dealer in dealer, in an aggregate principal amount ested person may, not later than June 14, 
Commercial Paper and Exception not exceed $44 million at any time 1971, request in writing that a hearing 
From Competitive Biddinci ® u , tstaBdlB B' from time to time until be held on such matter, stating the na- 

y July 31. 1972. Such notes will be issued ture of his interest, the reasons for such 

May 25, 1971. in denominations of not less than $50,000 request and the issues of fact or law 

Notice is hereby given that Utah and not more than $ 5 million, will have raised by said declaration which he de- 
& Lteht Co. (UP&L), 1407 West varying maturities not to exceed 270 sires to controvert; or he may request 
2?™L T f mple Street, Post Office Box 899, days ’ and wl11 ^ sold by UP&L directly that he be notified if the Commission 
salt Lake City, UT 84110, an electric 10 ?** er at a discount rate not to ex- should order a hearing thereon. Any such 
!™ lty company and a registered holding ce( r d ^ discount rate per annum pre- request should be addressed: Secretary 
pany > bas filed a declaration and an val h n £ at the date of issuance for com- Securities and Exchange Commission 
amendment thereto with this Commis- ^fcial paper of comparable quality and Washington, D.C. 20549. A copy of such 
w /? Ursuant 10 the Pu blic Utility Hold- the P ar Ucular maturity. The effective request should be served personally or 
Act of 1935 (Act) > desig- uiterest cost for the commercial paper by mail (airmail if the person being 
I f ctions 6(a) and (7) of the Act exceed the commercial bank served is located more than 500 miles 

S"l Rule 50(a) <5) promulgated there- w r hich UP&L could obtain on the from the point of mailing) upon the de- 

trin/o app bcable to the proposed date ? f on notes to banks of equal clarant at the above-stated address and 
i S ' A11 int crested persons are prtnc .i pal amounts as the proposed com- proof of service (by affidavit or, in case 
snmr£ eC \ ^ the declaration, which is mercial paper, except for commercial of an attorney at law. by certificate) 
wnmarized below, for a complete state- P ape ^ of maturity not exceeding 60 days should be filed with the request At any 
m or the proposed transactions. issued to refund outstanding commercial time after said date, the declaration, as 

pr °P°ses to issue and sell, from pap . er - bj 1 UP&L’s judgment, it would amended or as it may be further 
Tnil? time during the period ending * ^P^ctical or inadvisable to borrow amended, may be permitted to become 
i. u J y 31 » 19 72, short-term notes (includ- fr0m 10 ref und such outstanding effective as provided in Rule 23 of the 

prhTrfnT ercial paper) in «» aggregate ^ er ‘ T1 } e P otes wiU not be ge P e 5 al and regulations Promul- 

P } amount outstanding at any one prepayable - No commission or fee will be gated under the Act, or the Commission 
tenrfcf 10 exceed $ 44 million. UP&L in- payab le in connection with the issuance may ^* ant exemption from such rules as 
of the pr °ceeds of the sale ^d sale of the commercial paper. UP&L proyid ed in Rules 20fa) and 100 thereof 

tures construction expendi- expects to retire all of the bank notes o^ ke J U f h action ** u may deem 

estimated at $63 miffion for 497! and commercial paper notes ZTZ 


FEDERAL REGISTER, VOL. 36, NO. 105—SATURDAY, MAY 29, 1971 





















9898 


NOTICES 


ordered will receive notice of further 
developments In this matter, including 
the date of the hearing (if ordered) and 
any postponements thereof. 

For the Commission, by the Division 
of Corporate Regulation, pursuant to 
delegated authority. 

f seal] Theodore L. Humes, 

Associate Secretary. 

[FR Doc.71-7587 Filed 5-28-71;8:50 am) 


SMALL BUSINESS 
- ADMINISTRATION 

MINORITY EQUITY CAPITAL CO., INC. 

Notice of Issuance of License To Op¬ 
erate as Minority Enterprise Small 
Business Investment Company 

On April 20, 1971. a notice was pub¬ 
lished in the Federal Register (36 F.R. 
7489) stating that Minority Equity Capi¬ 
tal Co., Inc., 470 Park Avenue South. New 
York. NY 10016, had filed an application 
with* the Small Business Administra¬ 
tion, pursuant to § 107.102 of the SBA 
rules and regulations governing small 
business investment companies (33 F.R. 
326 13 CFR Part 107) for a license to op¬ 
erate as a minority enterprise small 
business investment company (MESBIC). 

Interested parties were given to the 
close of business April 30, 1971, to sub¬ 
mit their written comments to SBA. No 
comments were received. 

Notice is hereby given that, havmg 
considered the application and all other 
pertinent information, SBA has issued 
License No. 02/02-5288 to Minority 
Equity Capital Co., Inc., pursuant to sec¬ 
tion 301(c) of the Small Business In¬ 
vestment Act of 1958, as amended. 

i Dated: May 19, 1971. 

A. H. Singer, 
Associate Administrator 

for Investment. 

|FR Doc.71-7533 Filed 5-28-71:8.47 ami 

TARIFF COMMISSION 

(337-291 

ARTICLES COMPRISED OF PLASTIC 
SHEETS HAVING OPENWORK 
STRUCTURE 

Notice of Resumption of Hearing 

Notice is hereby given that on June 28, 
1971, the U.S. Tariff Commission will re¬ 
sume its public hearing in connection 
with Investigation No. 337-29, regarding 
alleged unfair methods of competition 
and unfair acts in the importation and 
sale of certain articles comprised of plas¬ 
tic sheets having an openwork structure 
produced by means of a process em¬ 
braced within the claims of U.S. Patent 
No. 2,761,177 owned by the complainant 
Ben Walters. 


The complaint alleges that the effect 
or tendency of the unfair methods or acts 
is to destroy or substantially injure an 
industry, efficiently and economically 
operated, in the United States in viola¬ 
tion of the provisions of section 337 of the 
Tariff Act of 1930 (19 U.S.C. 1337). No¬ 
tice of institution of the investigation 
and hearing w*as published in the Federal 
Register of March 31, 1971 (36 F.R. 
5945). A public hearing was held on 
May 18. 1971, and a recess was ordered. 

The hearing will be resumed on 
June 28, 1971, at 10 am., e.d.s.t., in the 
Hearing Room of the Tariff Commission, 
Eighth and E Streets NW., Washington, 
DC. Requests for appearances at the 
hearing should be received by the Secre¬ 
tary of the Tariff Commission no later 
than June 23, 1971. Parties wishing to 
submit documentary evidence for the 
record, but not desiring to make an ap¬ 
pearance, should send such evidence to 
the Secretary in time for inclusion in 
the record when the hearing resumes. 
Final briefs are due July 13, 1971. 

Issued: May 26, 1971. 

By order of the Commission. 

TsealI Kenneth R. Mason, 

Secretary. 

[FR Doc.71-7580 Filed 5-28-71:8:50 ami 


DEPARTMENT OF LABOR 

Office of the Secretary 

JODI SHOE CO., INC., AND 
GOLDBERG BROTHERS, INC. 

Notice of Certification of Eligibility of 
Workers To Apply for Adjustment 
Assistance 

Under date of February 8. 1971, the 
U.S. Tariff Commission made a report of 
the results of investigations (TEA-W- 
37 and TEA-W-41) under section 301(c) 
(2) of the Trade Expansion Act of 1962 
(76 Stat. 884) in response to petitions 
for determination of eligibility to apply 
for adjustment assistance submitted on 
behalf of workers formerly employed 
by the Jodi Shoe Co., Inc., Derry, NJH. 
and Goldberg Brothers, Inc., Haverhill. 
Mass. In this report, the Commission 
being equally divided, made no finding 
with respect to whether articles like 
or directly competitive with the women’s 
and misses’ footwear produced by Jodi 
Shoe Co., Inc., and Goldberg Brothers, 
Inc., are, as a result in major part of 
concessions granted under trade agree¬ 
ments, being imported into the United 
States in such increased quantities as to 
cause, or threaten to cause, the unem¬ 
ployment or underemployment of a 
significant number or proportion of the 
workers at the plants concerned. The 
President subsequently decided, under 
the authority of section 330(d) (1) of the 
Tariff Act of 1930 as amended to consider 
the findings of those Commissioners who 
found in the affirmative as the finding of 
the Commission. 

Upon receipt of the President’s au¬ 
thorization, the Department, through the 


Acting Director of the Office of Foreign 
Economic Policy, Bureau of Interna¬ 
tional Labor Affairs, instituted investiga¬ 
tions. Following this, the Director made 
recommendations to me relating to the 
matter of certifications (Notice of Dele¬ 
gation of Authority and Notice of In¬ 
vestigation, 34 F.R. 18342; 36 F.R. 7625; 

23 CFR Part 90>. In those recommenda¬ 
tions he noted that significant layoffs 
caused by imports began to occur on 
March 20, 1969, at the Jodi Shoe Co., Inc , 
which ceased production on June 13, 
1969, and on January 15, 1970, at Gold¬ 
berg Brothers, Inc. which ceased pro¬ 
duction on March 5, 1970. After due con¬ 
sideration, I make the following certi¬ 
fications: 

All workers (hourly, piecework, and sal¬ 
aried), of the Jodi Shoe Co., Inc., plant lo¬ 
cated at Derry. NR., who became unem¬ 
ployed or underemployed after March 20, 
1969, are eligible to apply for adjustment 
assistance under Title III, Chapter 3, of the 
Trade Expansion Act of 1962. 

All workers (hourly, salaried, and piece¬ 
work) of the Goldberg Brothers. Inc., plant 
located at Haverhill, Mass., who became un¬ 
employed or underemployed after January 
15. 1970, are eligible to apply for adjustment 
assistance under Title HI, Chapter 3, of the 
Trade Expansion Act of 1962. 

Signed at Washington, D.C., this 24th 
day of May 1971. 

Herbert N. Blackman. 

Deputy Assistant Secretary 
for Trade and Adjustment Policy. 
[FR Doc.71-7515 Filed 5-28-71:8:45 am] 

INTERSTATE COMMERCE 
COMMISSION 

FOURTH SECTION APPLICATION FOR 
RELIEF 

May 26,1971. 

Protests to the granting of an appli¬ 
cation must be prepared in accordance 
with Rule 1100.40 of the general rales 
of practice (49 CFR 1100.40) and filed 
within 15 days from the date of publi¬ 
cation of this notice in the Federal 
Register. 

Long-and-Short Haul 

PSA No. 42211 — Liquid caustic soda to 
Augusta , Ga. Filed by O. W. South, Jr ; . 
agent (No. A6258), for interested rau 
carriers. Rates on sodium (soda) , causti 
(sodium hydroxide), in tank carloads, 
as described in the application, from St. 
Gabriel, Geismar, and Baton Rouge, La„ 
to Augusta, Ga. 

Grounds for relief—Market competi¬ 
tion and rate relationship. 

Tariff—Supplement 188 to Southern 
Freight Association, agent, tariff ICC 
S-699. Rates are published to become 
effective on July 1,1971. 

By the Commission. 

I seal! Robert L. Oswald 

Secretary 

[FR Doc.71-7550 Filed 5-28-71:8:51 am] 
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[Notice 3021 

MOTOR CARRIER TEMPORARY 

AUTHORITY APPLICATIONS 

May 25,1971. 

The following are notices of filing of 
applications for temporary authority un¬ 
der section 210a(a) of the Interstate 
Commerce Act provided for under the 
new rules of Ex Parte No. MC-67 (49 CFR 
Part 1131), published in the Federal 
Register, issue of April 27, 1965, effec¬ 
tive July 1, 1965. These rules provide 
that protests to the granting of an ap¬ 
plication must be filed with the field 
official named in the Federal Register 
publication, within 15 calendar days after 
the date of notice of the filing of the 
publication is published in the Federal 
Register. One copy of such protests must 
be served on the applicant, or its author¬ 
ized representative, if any, and the pro¬ 
tests must certify that such service has 
been made. The protests must be specific 
as to the service which such protestant 
can and will offer, and must consist of a 
signed original and six copies. 

A copy of the application is on file, 
and can be examined at the Office of the 
Secretary, Interstate Commerce Com¬ 
mission, Washington, D.C.. and also in 
field office to which protests are to be 
transmitted. 

Motor Carriers of Property 

No. MC 7228 (Sub-No. 38 TA>, filed 
May 13, 1971. Applicant: COAST 

TRANSPORT, INC., 1906 Southeast 10th 
Avenue, Portland. OR 97214. Applicant’s 
representative: Nick I. Goyak, 404 Ore¬ 
gon National Building. 610 Southwest 
Alder Street. Portland, OR 97205. Au¬ 
thority sought to operate as a common 
carrier, by motor vehicle over irregular 
routes, transporting: Frozen foods, from 
points in Umatilla County, Oreg., and 
Grant, Benton, Franklin, and Walla 
Walla Counties. Wash., to points in 
Oregon and Washington, for 180 days 
f^^tins shipper: Lamb-Weston, Inc., 
6600 Southwest Hampton, Street, Post 
Office Box 23507, Portland, OR 97223. 
feend protests to: District Supervisor W. 

.* Hu ®tig, Interstate Commerce Commis- 
of Operations, 450 Multno- 
mahSuUdtag, 319 Southwest Pine Street, 
Portland. OR 97204. 

110525 (Sub-No. 1001 TA), 
Oa? t^a J 6, 1971 * Applicant: CHEMI¬ 
CAL LEAMAN TANK LINES. INC., 520 

PA io?o n c Cas i er Avenue, Downing town, 
twT t Applicant’s representative: 
a?nvM aS A J ;.°5 rien (same address as 
comrnn Authority sought to operate as a 
common carrier, by motor vehicle, over 
rriegular routes, transporting: Plastic 

United^st^t bUl o' from the plantsitc 
Hav^rhm 1 ^, Steel Corp - at or near 
Points h in a S K i0t ° County) - Ohio, to 
ConnLl” A ’ abama . Arkansas, Colorado, 
imnnff tl r Ut j Delaware> Florida, Georgia, 

uckv ’ T ^ diana ' Iowa - Kansa s. Ken- 
tucky, Louisiana, Maryland. Maine. 

assachusetts, Michigan, Minnesota. 

Mississippi, Missouri. Nebraska, New 

ampshire. New Jersey. New York, North 

Carolina, North Dakota. Oklahoma. 


Pennsylvania, Rhode Island, South Car¬ 
olina, South Dakota, Tennessee, Texas, 
Vermont, Virginia. West Virginia. Wis¬ 
consin, and the District of Columbia, for 
180 days. Supporting shipper: United 
States Steel Corp., 600 Grant Street, 
Pittsburgh. PA 15230. Send protests to: 
Peter R. Guman, District Supervisor, In¬ 
terstate Commerce Commission, Bureau 
of Operations, 1518 Walnut Street, Room 
1600, Philadelphia, PA 19102. 

No. MC 112822 (Sub-No. 197 TA), filed 
May 13, 1971. Applicant: BRAY LINES 
INCORPORATED. 1401 North Little, 
Post Office Box 1191, Cushing, OK 74023. 
Applicant’s representative: Joe W. Bal¬ 
lard (same address as above). Authority 
sought to operate as a common carrier, 
by motor vehicle, over irregular routes, 
transporting: Animal litter and pet sup¬ 
plies, bleachings, cleaning, laundry and 
scouring compounds, materials, and sup¬ 
plies (except commodities in bulk), from 
the plantsite and distribution facilities of 
the Clorox Co., Atlanta, Ga., to points in 
Texas. Louisiana. Arkansas, Missouri, 
and Kansas, for 180 days. Supporting 
shipper: The Clorox Co., Post Office Box 
24305, Oakland, CA 94623, Attention: R. 
W. Ernst, Division Traffic Manager. Send 
protests to: C. L. Phillips, District Super¬ 
visor, Interstate Commerce Commission, 
Bureau of Operations, Room 240, Old 
Post Office Building, 215 Northwest 
Third, Oklahoma City, OK 73102. 

No. MC 112822 (Sub-No. 198 TA) filed 
May 13, 1971. Applicant: BRAY LINES 
INCORPORATED, 1401 North Little, 
Post Office Box 1191, Cushing, OK 74023. 
Applicant’s representative: Joe W. Bal¬ 
lard (same address as above). Authority 
sought to operate as a common carrier, 
by motor vehicle, over irregular routes, 
transporting: Plumbing fixtures, fittings, 
and supplies, from Delphi, Frankfort, 
Kokomo, and West Delphi, Ind., Gads¬ 
den and Springfield, Ala., Chattanooga, 
Term., and Bay St. Louis, Miss., to points 
in Alabama, Arkansas, Colorado, Illi¬ 
nois, Indiana, Iowa. Kansas, Kentucky, 
Louisiana, Minnesota, Mississippi, Mis¬ 
souri, Nebraska, North Dakota, Ohio 
Oklahoma, South Dakota, Tennessee! 
Texas, and Wisconsin, for 180 days. Sup¬ 
porting shipper: Harvey E. Dollars, G. 

T. M. Gerber Fixtures Corp., 4656 West 
Touhy Avenue, Lincolnwood, IL. Send 
protests to: C. L. Phillips, District Super¬ 
visor, Interstate Commerce Commission, 
Bureau of Operations, Room 240, Old 
Post Office Building, 215 Northwest 
Third, Oklahoma City, OK 73102. 

No. MC 113535 (Sub-No. 20 TA), filed 
May 12,1971. Applicant: A & W TRUCK¬ 
ING CO., INC., Route 5, Box 900, Mosi- 
nee, WI 54455. Applicant’s representa¬ 
tive: John Altenburg (same address as 
above). Authority sought to operate as 
a common carrier, by motor vehicle, over 
irregular routes, transporting: Meat 
meat products, meat byproducts , and ar¬ 
ticles distributed by meat packinghouses, 
as described in sections A and C of ap¬ 
pendix 1 to the report in Descriptions of 
Motor Carrier Certificates, 61 M.C.C. 209 
and 766 (except commodities in bulk. 
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in tank vehicles, and hides), from the 
plantsite or storage facilities of mini 
Beef Packers, Inc., at or near Joslin, HI., 
to points in Iowa, Minnesota, and Wis¬ 
consin. Restricted to traffic originating 
at the named origin and destined to the 
named destinations, for 180 days. Sup¬ 
porting shipper: Blini Beef Packers. Inc., 
Joslin, Ill. Send protests to: Barney L. 
Hardin. District Supervisor. Interstate 
Commerce Commission, Bureau of Oper¬ 
ations, 139 West Wilson Street, Room 
206, Madison, WI 53703. 

No. MC 113678 (Sub-No. 425 TA), filed 
May 16. 1971. Applicant: CURTIS, INC. 
Post Office Box 16004, Stockyard Sta¬ 
tion, Denver, CO 80216. Applicant’s rep¬ 
resentative: David L. Metzler (same ad¬ 
dress as above). Authority sought to 
operate as a common carrier . by motor 
vehicle, over irregular routes, transport¬ 
ing: Frozen meats, from Omaha, Nebr., 
to Kankakee, Ill., Montecello, Decatur, 
New Castle, Indianapolis, Fort Wayne, 
and Evansville, Ind., Troy, Circleville,’ 
Galion, and Napoleon, Ohio; Marlette, 
St. John. Three Rivers, Sault Ste. Marie, 
Saginaw, Detroit, and Pontiac. Mich., for 
180 days. Supporting shipper: Omaha 
Steaks International, 4400 South 96th 
Street. Omaha, NE. Send protests to: 
District Supervisor H. C. Ruoff, Inter¬ 
state Commerce Commission, Bureau of 
Operations, 2022 Federal Building, Den¬ 
ver, Colo. 80202. 

No. MC 114632 (Sub-No. 42 TA), filed 
May 16, 1971. Applicant: APPLE LINES 
INC., Post Office Box 507, 225 South Van 
Eps Avenue, Madison, SD 57042. Appli¬ 
cant’s representative: Robert Applewick 
(same address as above). Authority 
sought to operate as a common carrier, 
by motor vehicle, over irregular routes, 
transporting: Meat, meat products, meat 
byproducts and articles distributed by 
meat packinghouses, as described in ap¬ 
pendix I to the report in Descriptions in 
Motor Carrier Certificates, 61 M.C.C. 209 
and 766 (except hides and commodities 
in bulk, in tank vehicles), from Joslin, 
Ill., to points in Arkansas, Colorado, 
Iowa, Kansas, Minnesota, Missouri, Ne¬ 
braska, North Dakota, Oklahoma, and 
South Dakota, for 180 days. Supporting 
shipper: Illini Beef Packers, Inc., Joslin, 
HI., G. James Bonnette, Director of Traf¬ 
fic. Send protests to: J. L. Hammond, 
District Supervisor, Interstate Com¬ 
merce Commission, Bureau of Opera¬ 
tions, Room 369, Federal Building, Pierre 
S. Dak. 57501. 

No. MC 116273 (Sub-No. 141 TA), filed 
May 13, 1971. Applicant: D & L TRANS¬ 
PORT, INC., 3800 South Laramie Avenue, 
Cicero, IL. 60650. Applicant’s represen¬ 
tative: William R. Lavery (same ad¬ 
dress as above). Authority sought to 
operate as a common carrier, by motor 
vehicle, over irregular routes, transport¬ 
ing: Hydrogen gas, in bulk, in tank ve¬ 
hicles, from Middletown, Ohio, to Coun¬ 
tryside, Geneva and LaFox, Ill., for 150 
days. Supporting shipper: American 
Cryogenics Division of Liquid Air, Inc., 

2 Salt Creek Lane, Hinsdale, IL 60521! 
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Send protests to: District Supervisor 
Raymond E. Mauk, Interstate Com¬ 
merce Commission, Bureau of Opera¬ 
tions, 219 South Dearborn Street, Room 
1086. Everett McKinley Dirksen Build¬ 
ing. Chicago, IL 60604. 

No. MC 116935 (Sub-No. 12 TA), filed 
May 16, 1971. Applicant: COMMER¬ 
CIAL FURNITURE DISTRIBUTORS. 
INC.. 1000 Belleville Turnpike, Kearny, 
NJ 07032. Applicant’s representative: 
George A. Olsen, 69 Tonnele Avenue, 
Jersey City, NJ 07306. Authority sought 
to operate as a common currier, by 
motor vehicle, over irregular routes, 
transporting: New furniture , in contain¬ 
ers. from the facilities of Commercial 
Furniture Distributors, Inc., at Harrison, 
NJ., to New York, N.Y., and points 
in Nassau, Suffolk, and Westchester 
Counties, N.Y., and points in New Jer¬ 
sey, restricted to shipments having a 
prior movement by rail or motor carrier, 
for 150 days. Supporting shippers: 
Baumritter Corp., 205 Lexington Avenue. 
New York, NY, 10016: Krebs, Stengel & 
Co., Inc.. 200 Lexington Avenue, New 
York, NY 10016. Send protests to: Dis¬ 
trict Supervisor Robert E. Johnston, 
Interstate Commerce Commission, Bu¬ 
reau of Operations, 970 Broad Street, 
Newark, NJ 07102. 

No. MC 123987 (Sub-No. 3 TA), filed 
May 16, 1971. Applicant: JEWETT 

SCOTT TRUCK LINE, INC., Post Office 
Box 267, Mangum, OK 73554. Applicant’s 
representative: Jewett Scott, Jr. (same 
address as above). Authority sought to 
operate as a common carrier, by motor 
vehicle, over irregular routes, transport¬ 
ing: Gypsum wallboard and plaster, lum¬ 
ber, joint treatment, and roofing, from 
points in Jackson County, Okla.. to 
points in Arkansas, Louisiana. Texas, 
Missouri, Illinois, Nebraska, Kansas, Col¬ 
orado. New Mexico, Arizona, and Tennes¬ 
see, for 180 days. Supporting shipper: Joe 
Harris. Traffic Manager. Republic Gyp¬ 
sum Co., Drawer C, Duke, Okla. 73532. 
Send protests to: Haskell E. Ballard, Dis¬ 
trict Supervisor, Bureau of Operations. 
Interstate Commerce Commission, 1012 
Herring Plaza, 317 East Third. Amarillo, 
TX 79101. 

No. MC 133581 (Sub-No. 7 TA), filed 
May 16. 1971. Applicant: HOLDT 

POTATO COMPANY, INC.. Rural Route 
2 Red Cloud, NE 68970. Applicant’s rep¬ 
resentative: Frederick J. Coffman. Post 
Office Box 80806. Lincoln, NE 68501. Au¬ 
thority sought to operate as a contract 
carrier, by motor vehicle, over irregular 
routes, transporting: Butter, from the 
plantsite and warehouse storage facili¬ 
ties of Randolph Creamery at or near 
Randolph, Nebr.. to the plantsite of Swift 
Dairy & Poultry Co., Oklahoma City, 
Okla., under continuing contract with 
Swift Dairy & Poultry Co., a division of 
Swift & Co., for 180 days. Supporting 
shipper: C. O. Forsythe, Plant Manager, 
Swift Dairy & Poultry Co., Post Office 
Box 26967, Oklahoma City, OK 73126. 
Send protests to: Max H. Johnston, Dis¬ 
trict Supervisor, Bureau of Operations. 
Interstate Commerce Commission, 320 


Federal Building and UJS. Courthouse, 
Lincoln, Nebr. 68508. 

No. MC 134699 (Sub-No. 2 TA), filed 
May 16, 1971. Applicant: CAMPUS 

DIVISION OF P’EYLIM (American 
Yeshiva Student Union), Three West 
16th Street, New York. NY 10011. Appli¬ 
cant’s representative: Morton, E. Kiel, 
140 Cedar Street, New York, NY 10006. 
Authority sought to operate as a common 
carrier, by motor vehicle, over irregular 
routes, transporting: Campers' baggage 
and personal effects, between New York, 
N.Y.. points in Nassau, Suffolk, West¬ 
chester, and Rockland Counties, N.Y.. 
Bergan, Essex. Hudson, Union. Passaic, 
and Middlesex Counties, N.J., on the one 
hand, and. on the other, points in Han¬ 
cock. Swan Lake. Monticello. and Liv¬ 
ingston Manor, N.Y., Honesdale, Lake 
Como, Tannersville, Dingman’s Ferry, 
Effort, Waymart, Indian Orchard, Win- 
terdale, and Beach Lake, Pa., and Flat- 
brookville, N.J., for 180 days. Supporting 
shippers: There are approximately 12 
statements of support attached to the 
application, ■which may be examined here 
at the Interstate Commerce Commis¬ 
sion in Washington, D.C., or copies 
thereof which may be examined at the 
field office named below. Send protests 
to* Paul W. Assenza. District Supervisor. 
Bureau of Operations, Interstate Com¬ 
merce Commission, 26 Federal Plaza. 
New York, NY 10007. 

No. MC 135283 (Sub-No. 3 TA), filed 
May 16. 1971. Applicant: GRAND IS¬ 
LAND MOVING & STORAGE CO.. 
INC., East Highway 30, Grand Island. 
NE 68801. Applicant’s representative: 
James D. Pimie (same address as above). 
Authority sought to operate as a common 
carrier, by motor vehicle, over irregular 
routes, transporting: Meat, meat prod¬ 
ucts, meat byproducts and articles dis¬ 
tributed by meat packinghouses, from the 
plantsite and storage facilities of 
Minden Beef Co., at or near Minden, 
Nebr., to Philadelphia, Pa., and points 
within the Philadelphia, Pa., commercial 
zone as defined by the Commission, for 
150 days. Supporting shipper: Minden 
Beef Co.. Post Office Box 70, Minden. 
NE 68959. Send protests to: Max H. 
Johnston, District Supervisor, Interstate 
Commerce Commission, Bureau of Op¬ 
erations, 320 Federal Building, and U.S. 
Courthouse, Lincoln, Nebr. 68508. 

No. MC 135424 (Sub-No 1 TA), filed 
May 16, 1971. Applicant: CONNOLLY 
CARTAGE CORP., Post Office Box 3660, 
St. Paul, MN 55165. Applicant’s repre¬ 
sentative: Joseph P. Summers, 630 .Os¬ 
born Building. St. Paul. MN 55102. 
Authority sought to operate as a contract 
carrier, by motor vehicle, over irregular 
routes, transporting: Paper and paper 
products, from the plantsite of the Inter¬ 
national Paper Co., located at 1300 Red 
Fox Road. Arden Hills. MN. to points in 
Iowa, North Dakota, South Dakota, and 
Wisconsin and to return rejected or re¬ 
turned shipments to the consignor. Re¬ 
striction : No transportation service shall 
be authorized to La Cross, Wis., for 180 
days. Supporting shippers: International 


Paper Co., Arden Hills, Minn.: Interna¬ 
tional Paper Co., New York, N.Y.; Inter¬ 
national Paper Co., Minneapolis, Minn. 
Send protests to: District Supervisor 
E. C. Sjogren, Bureau of Operations, In¬ 
terstate Commerce Commission, 448 Fed¬ 
eral Building and U.S. Courthouse, 110 
South Fourth Street, Minneapolis, MN 
55401. 

No. MC 135592 (Sub-No. 1 TA), filed 
May 16, 1971. Applicant: U & R EX¬ 
PRESS, INC.. Post Office Box 2369, 
White City, OR 97501. Applicant’s rep¬ 
resentative: Lawrence V. Smart, Jr., 419 
Northwest 23d Avenue, Portland. OR 
97210. Authority sought to operate as a 
common carrier, by motor vehicle, over 
irregular routes, transporting: Wood 
residuals, from points in Siskiyou Coun¬ 
ty. Calif., to points in Josephine, Jackson, 
and Douglas Counties, Oreg., for 180 
days. Supporting shippers: Timber Prod¬ 
ucts Co.. Post Office Box 1669, Midford. 
OR 97501; Forrest Industries, Ltd., Post 
Office Box 178, Dillard, OR 97432. Send 
protests to: District Supervisor A. E. 
Odoms, Interstate Commerce Commis¬ 
sion, Bureau of Operations, 450 Mult¬ 
nomah Building. 319 Southwest Pine 
Street, PorUand, OR 97204. 

By the Commission. 

IsealI Robert L. Oswald, 

Secretary. 

| pr Doc.71-7551 Filed 5-28-71:8:51 am | 


(Notice 6961 

MOTOR CARRIER TRANSFER 
PROCEEDINGS 

May 26. 1971. 

Synopses of orders entered pursuant to 
section 212(b) of the Interstate Com¬ 
merce Act, and rules and regulations pre¬ 
scribed thereunder (49 CFR Part 113-», 
appear below: . 

As provided in the Commission’s special 
rules of practice any interested person 
may file a petition seeking reconsidera¬ 
tion of the following numbered proceed¬ 
ings within 20 days from the date of pub¬ 
lication of this notice. Pursuant to sec¬ 
tion 17(8) of the Interstate Commerce 
Act, the filing of such a petition will post¬ 
pone the effective date of the order m 
that proceeding pending its disposition. 
The matters relied upon by petitioners 
must be specified in their petitions with 
particularity. 

No. MC-FC-72848. By order of May 24, 
1971, the Motor Carrier Board approved 
the transfer to Great Lakes Bus Lines, 
Inc., North Chicago, HI., of the operating 
rights in certificate No. MC-1 14093 is¬ 
sued March 13, 1970. to Lakeland Bus 
Lines, Inc., North Chicago, HI., authoriz¬ 
ing the transportation of passengers ana 
their baggage in round-trip charter op¬ 
erations beginning and ending at points 
in Lake and McHenry Counties, HI., and 
extending to points in Wisconsin and 
Indiana. Robert F. Munsell, 516 West 
Jackson Boulevard. Chicago, IL 60606, 
attorney for applicants. 
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No. MC-FC-72869. By order of May 24, 
1971, the Motor Carrier Board approved 
the transfer to Lima-Honeoye Falls Ex¬ 
press. Inc., Honeoye Falls, N.Y., of the 
operating rights set forth in certificate 
No. MC-56691 (Sub-No. 2), issued Octo¬ 
ber 23, 1970, to Herman A. Burmister, 
doing business as Lima-Honeoye Falls 
Express, Honeoye Falls, N.Y., authoriz¬ 
ing the transportation of general com¬ 
modities with the usual exceptions be¬ 
tween specified points in New York and 
certificate of registration No. MC-56691 
(Sub-No. 1), issued October 14, 1964, to 
Herman A. Burmister, doing business as 
Lima-Honeoye Falls Express, Honeoye 
Falls, N.Y., evidencing a right to engage 
in transportation in interstate commerce 
as described in certificate No. 2454, issued 
January 7, 1964, by the New York Public 
Serivce Commission. Raymond A. Rich¬ 
ards, 23 West Main Street, Webster. NY 
14580, representative of applicants. 

No. MC-FC-72872. By order of May 24, 
1971, the Motor Carrier Board ap¬ 


proved the transfer to A. T. I. Trucking 
Co., Inc., Florida, N.Y.. of the operating 
rights in corrected permit No. MC- 
134141 (Sub-No. 2) issued September 28, 
1970, to Samuel W. Groome, doing busi¬ 
ness as A. T. I. Trucking Co., Florida, 
N.Y., authorizing the transportation of 
artificial Christmas trees, wreaths, gar¬ 
lands. and shrubbery, from West Cox - 
sackie, N.Y.. to points in Connecticut, 
Delaware, Kentucky, Maine. Maryland, 
Massachusetts, Michigan, Illinois, New 
Hampshire. New Jersey, New York, Ohio, 
Vermont, Pennsylvania. West Virginia. 
Virginia, and the District of Columbia; 
and from Chicago, Ill., and Lexington, 
Ky., to West Coxsackie, N.Y. Julius 
Braun, 29 Nancy Drive, Troy, NY 12180, 
attorney for applicants. 

No. MC-FC-72888. By order of May 
21, 1971, the Motor Carrier Board ap¬ 
proved the transfer to Bowie Hall Truck¬ 
ing, Inc., Upper Marlboro, Md., of the 


operating rights in certificate No. MC- 
133405 (Sub-No. 1) and permit No. MC- 
129612 issued January 13. 1970, and July 
9, 1968. respectively, to I. Bowie Hall, 
doing business as Bowie Hall Trucking 
Upper Marlboro, Md.. authorizing the 
transportation of lumber, tunnel lagging, 
equipment, mats, and wood piling, from 
points in Prince Georges, Anne Arundel, 
Calvert, Charles, and St. Marys Coun¬ 
ties. Md., to points in Ohio, Pennsylvania, 
New Jersey, Delaware. New York, Con¬ 
necticut, Rhode Island, Massachusetts, 
and West Virginia, and malt beverages, 
from Newark, N.J., to Upper Marlboro 
and Leonardtown, Md. Dual operations 
were approved. Daniel B. Johnson. 716 
Perpetual Building, 1111 E Street NW., 
Washington, DC 20004, attorney for 
applicants. 

f SEAL ^ Robert L. Oswald, 

Secretary . 

I PR Doc.71-7552 Filed 5-28-71 ;8:52 am| 
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RULES AND REGULATIONS 


Title 29—LABOR 

Chapter XVII—Occupational Safety 

and Health Administration, Depart¬ 
ment of Labor 

PART 1910—OCCUPATIONAL SAFETY 
AND HEALTH STANDARDS 

National Consensus Standards and 
Established Federal Standards 

Pursuant to authority in sections 6(a) 
and 8(g) of the Williams-Steiger Occu¬ 
pational Safety and Health Act of 1970 
<84 Stat. 1593, 1600; 29 U.S.C. 655, 657), 
Chapter XVII of Title 29 of the Code of 
Federal Regulations, established on April 
13, 1971 (36 F.R. 7006), is hereby 

amended by adding thereto a new Part 
1910 to read as set forth below. 

The provisions of 5 U.S.C. 553 concern¬ 
ing notice of proposed rulemaking, pub¬ 
lic participation therein, and delay in 
effective date are inapplicable by virtue 
of the exception to 5 U.S.C. Ch. 5, pro¬ 
vided in section 6(a) of the Act. 

The new Part 1910 contains occupa¬ 
tional safety and health standards which 
are either national consensus standards 
or established Federal standards. 

The national consensus standards are 
occupational safety and health standards 
adopted and promulgated either by the 
American National Standards Institute 
(ANSI) or by the National Fire Protec¬ 
tion Association <NFPA> under proce¬ 
dures whereby it can be determined that 
persons interested and affected by the 
scope or provisions of the standards liave 
reached substantial agreement on their 
adoption. I have determined that those 
standards have been adopted and pro¬ 
mulgated under such procedures. Ac¬ 
cordingly. pursuant to this determina¬ 
tion, after consultation with other 
appropriate Federal agencies, and in ac¬ 
cordance with section 3(9) of the Act, I 
do hereby designate as national consen¬ 
sus standards those standards in Part 
1910 which are standards adopted and 
promulgated by either the American Na¬ 
tional Standards Institute or the Na¬ 
tional Fire Protection Association. The 
national consensus standards contain 
only mandatory provisions of the stand¬ 
ards promulgated by those two organiza¬ 
tions. The standards of ANSI and NFPA 
may also contain advisory provisions and 
recommendations the adoption of which 
by employers is encouraged, but they are 
not adopted in Part 1910. 

The established Federal standards are 
operative occupational safety and health 
standards in effect on April 28 r 1971, and 
established by the Department of Labor 
pursuant to section 107 of the Contract 
Work Hours and Safety Standards Act. 
as amended (40 U.S.C. 333); section 41 
of the Longshoremen’s and Harbor 
Workers’ Compensation Act, as amended 
(33 U.S.C. 941); the Walsh-Healey Pub¬ 
lic Contracts Act, as amended (41 U.S.C. 
35); the Service Contract Act of 1965 (41 
U.S.C. 351); or pursuant to the National 
Foundation on the Arts and Humanities 
Act <20 U.S.C. 951), In any proceeding to 


enforce any such standard, brought 
under any of such statutes or under the 
Williams-Steiger Occupational Safety 
and Health Act of 1970, the principle of 
collateral estoppel will be followed. 

The effective date of the national con¬ 
census standards is delayed for 90 days 
with respect to every employer and em¬ 
ployment subject to the Williams-Steiger 
Occupational Safety and Health Act of 
1970. The effective date of the established 
Federal standards is also delayed for 
90 days, but only for employers and em¬ 
ployments not subject to any of the 
statutes listed in the preceding para¬ 
graph. The purpose of the delay is to 
insure that affected employers and em¬ 
ployees would be informed of the exist¬ 
ence of the standards and of their terms, 
and to give such employers and employ¬ 
ees an opportunity to familiarize them¬ 
selves with the requirements of the 
standards before their application. The 
delay is also intended to afford a State 
a full opportunity to apply for an agree¬ 
ment under section 18<h) of the Act per¬ 
mitting it to continue to enforce one or 
more occupational safety and health 
standards in the State and to submit a 
plan under section 18<b) of the Act for 
the development and enforcement of 
State safety and health standards. How¬ 
ever. for established Federal standards 
which correspond to occupational safety 
and health standards (1) promulgated 
under any of the statutes listed in the 
preceding paragraph and (2) applicable 
to any employer and any employment 
by virtue of any of such statutes, no delay 
in effective date is provided with respect 
to such employer and employment. In 
the case of employers and employments 
subject to standards issued under such 
statutes, familiarity already exists. 

An additional delay in effective date 
until February 15, 1972, is provided and 
codified in the new Part 1910 in sections 
within Subparts G, H. I, L. N, O, P, 
R, and S in situations where additional 
time is considered necessary to adjust to 
the new standards. 

Effective date. The occupational safety 
and health standards in new Part 1910 
shall become effective on August 27,1971, 
except: <1) Where additional delays in 
effective date are specifically provided, 
and (2> with respect to any employment 
and place of employment which, on a 
date before August 27, 1971, is or be¬ 
comes subject to any saf ety a nd health 
standard prescribed in 29 CFR Parts 505, 
1501, 1502, 1503. 1504, 1516, or 1518, or 
in 41 CFR Part 50-204, any correspond¬ 
ing occupational safety and health 
standard in Subpart B of this Part 1910, 
or in Subpart D through S which are 
from 41 CFR 50-204. shall also become 
effective, and shall be applicable to such 
employment and place of employment, 
on such earlier date. For example, when¬ 
ever a standard promulgated under the 
Contract Work Hours and Safety Stand¬ 
ards Act and contained in 29 CFR Part 
1518 is applicable to an employment and 
places of employment by virtue of the 
performance of a construction contract 
on a date before August 27, 1971, the 


corresponding standard prescribed by 
§ 1910.12 of new Part 1910 shall also be¬ 
come effective on the same date with 
respect to such employment and places 
of employment. However, this effective 
date provision shall not be deemed to 
relieve any employer of any duty under 
section 5<a) (1) of the Act to furnish to 
each of his employees employment and 
a place of employment which are free 
from recognized hazards that are causing 
or likely to cause death or serious physi¬ 
cal harm to his employees, or to relieve 
the Secretary of Labor of his respon¬ 
sibilities and authority under section 13 
of the Act to initiate enforcement pro¬ 
ceedings to counteract imminent dan¬ 
gers, where any employer breaches such 
duty under section 5(a)(1). 

The new Part 1910 is set forth below 

Signed at Washington, D.C., this 27th 
day of April, 1971. 

. J. D. Hodgson, 

Secretary of Labor. 

PART 1910—OCCUPATIONAL SAFETY 
AND HEALTH STANDARDS 

Subpart A—General 

Sec. 

1910.1 Purpose %nd scope. 

1910.2 Definitions. 

1910.3 Petitions for the issuance, amend¬ 

ment. or repeal of a standard. 

1910.4 Amendments to this part. 

1910.5 Applicability of standards. 

1910.6 Incorporation by reference. 

Subpart B—Adoption and Extension of 
Established Federal Standards 

1910.11 Scope and purpose. 

1910.12 Construction work. 

1910.13 Ship repairing. 

1910.14 Shipbuilding. 

1910.15 Shipbreaking 

1910.16 Long8horing. 

Subpart C—(Reserved) 

Subpart D—Walking—Working Surfaces 

1910.21 Definitions. 

1910.22 General requirements. 

1910.23 Guarding floor and wall openings 

and holes. 

1910.24 Fixed industrial stairs. 

1910.25 Portable wood ladderB. 

1910.26 Portable metal-ladders. 

1910.27 Fixed ladders. 

1910.28 SaTety requirements for scaffold¬ 

ing. 

1910..29 Manually propelled mobile ladder 
stands and scaffolds (towers). 

1910.30 Other working surfaces. 

1910.31 Souroes of standards. 

1910.32 Standards organizations. 

Subpart E—Means of Egress 

1910.35 Definitions. 

1910.36 General requirements. 

1910.37 Means of egress, general. 

1910.38 Specific means of egress require¬ 

ments by occupancy. 

1910.39 Sources of standards. 

1910.40 Standards organizations. 

Subpart F—Powered Platforms, Manlifts and 
Vehicle-Mounted Work Platforms 

1910.66 Power platforms for exterior build¬ 

ing maintenance. 

1910.67 Vehicle-mounted elevating and ro¬ 

tating work platforms. 

1910.68 Manlifts. 

1910.69 Sources of standards. 

1910.70 Standards organizations. 
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Subpart G—Occupational Health and 
Environmental Control 

1910.93 Air contaminants. 

1910.94 Ventilation. 

1910.95 Occupational noise exposure. 

1910.96 Ionizing radiation. 

1910.97 Nonionizing radiation, 

1910.98 Additional delay in effective date. 

1910.99 Sources of standards. 

1910.100 Standards organizations. 

Subpart H—Hazardous Materials 

1910.101 Compressed gases—general re¬ 

quirement a. 

1910. 102 Acetylene. 

1910. 103 Hydrogen. 

1910. 104 Oxygen. 

1910. 105 Nitrous oxide. 

1910.106 Flammable and combustible 

liquids. 

1910.107 Spray finishing using flammable 

and combustible materials. 

1910. 108 Dip tanks containing flammable or 

combustible liquids. 

1910. 109 Explosives and blasting agents. 

1910.110 Storage and handling of liquified 

petroleum gases. 

1910.111 Storage and handling of anhy¬ 

drous ammonia. 

1910.112 (Reserved] 

1910. 113 (Reserved] 

1910. 114 Additional delay in effective date. 

1910.115 Sources of standards. 

1910. 116 Standards organizations. 

Subpart I—Personal Protective Equipment 

1910.132 General requirements. 

1910.133 Eye and face protection. 

1910. 134 Respiratory protection. 

1910.135 Occupational head protection. 

1910.136 Occupational foot protection^] 

1910.137 Electrical protective devices^ 

1910. 138 Additional delay In effective date. 

1910.139 Sources of standards. 

1910.140 Standards organizations. 


Subpart J—General Environmental Controls 

1910.141 Sanitation.. 

1910.142 Temporary labor camps. 

1910.143 Nonwater carriage disposal 

systems. 

1910.144 Safety color code for marking 

physical hazards. 

1910. 145 Specifications for accident preven¬ 
tion signs and Lags. 

1910.146 (Reserved] 

1910.147 Sources of standards. 

1910.148 Standards organizations. 

Subpart K—Medical and First Aid 

1910.151 Medical services and first aid. 

1910.152 (Reserved] 

1910.153 Sources of standards. 

Subpart l—Fire Protection 

1910.156 Definitions applicable to this 

subp&rt. 

Portable Fire Suppression Equipment 

1910.157 Portable fire extinguishers. 

1-910.158 Standpipe and hose systems. 

Fixed Fire Suppression Equipment 

1910.159 Automatic sprinkler systems. 

1910.160 Fixed dry chemical extinguishing 

systems. 

1910.161 Carbon dioxide extinguishing 

systems. 

1910.162 (Reserved] 

Other Fire Protection Systems 

1910.163 Local fire alarm signaling systems. 

1910.164 (Reserved] 

1910.165 Additional delay in effective date. 


Sec. 

1910.165a Sources of standards. 
1910.165b Standards organizations. 


Subparf M—Compressed Gas and Compressed Air 
Equipment 


1910. 166 
1910. 167 
1910. 168 


*1910. 169 
1910.170 
1910. 171 


Inspection of compressed, gas cyl¬ 
inders. 

Safety relief devices for com¬ 
pressed gas cylinders. 

Safety relief devices for cargo and 
portable tanks storing com¬ 
pressed gases. 

Air receivers. 

Sources of standards. 

Standards organizations. 


Subpart N—Materials Handling and Storage 

1910.176 Handling materials—general. 

1910.177 Indoor general storage. 

1910.178 Powered Industrial trucks. 

1910.179 Overhead and gantry cranes. 

1910.180 Crawler, locomotive, and truck 

cranes. 

1910.181 Derricks. 

1910.182 Additional delay In effective date. 

1910.183 Sources of standards. 

1910.184 Standards organizations. 

Subpart O—Machinery and Machine Guarding 


1910.211 

1910.212 

1910.213 

1910.214 

1910.215 

1910.216 

19101217 

1910.218 

1910.219 

1910.220 

1910.221 

1910.222 


Definitions. 

General requirements for all ma¬ 
chines. 

Woodworking machinery require¬ 
ments. 

Cooperage machinery. 

' brasive wheel machinery. 

Mills and calenders in the rubber 
and plastics industries. 

Mechanical power presses. 

Forging machines. 

Mechanical power-transmission ap¬ 
paratus. 

Additional delay In effective date. 

Sources of standards. 

Standards organizations. 


Subpart P—Hand and Portable Powered Tools and 
Other Hand-Held Equipment 

1910.241 Definitions. 

1910.242 Hand and portable powered tools 

and equipment, general. 

1910.243 Guarding of portable powered tools. 

1910.244 Other portable tools and equip¬ 

ment. * 

1910.245 Additional delay in effective date. 
1910.248 Sources of standards. 

1910.247 Standards organizations. 

Subpart Q—Welding, Cutting and Brazing 

2910.251 Definitions. 

1910.252 Welding, cutting and brazing. 

1910.253 Sources of standards 

1910.254 Standards organizations. 


Subpart R—Special Industries 

1910.261 Pulp, paper, and paperboard mills. 
1910.202 Textiles. 

1910.263 Bakery equipment. 

1910.264 Laundry machinery and opera¬ 

tions.' 

1910.265 Sawmills. 

1910.266 Pulpwood logging. „ 

1910.267 Agricultural operations. 

1910.268 Sources of standards. 

1910.269 Standards organizations. 

Subpart S—Electrical 

1910.308 Application (NFPA 70-1968 Article 

90). 

1910.309 National Electrical Code NFPA 70- 

1968. 

1910.310 General (NFPA 70-1968 Article 

110 ). 

1910.311 (Reserved] 

1910.312 Overcurrent protection (NFPA 70- 

1968 Article 240). 

1910.313 (Reserved] 


Sec. 

1910.314 Grounding (NFPA 70-1968 Article 

250). 

1910.315 Outlets, switch, and Junction boxes, 

and fittings (NFPA 70-1968 Ar¬ 
ticle 370). 

1910.316 Flexible cords and cables (NFPA 

70-1988 Article 400). 

1910.317 (Reserved) 

1910.318 Transformers (NFPA 70-1908 Ar¬ 

ticle 450). 

1910.319 (Reserved | 

1910.320 Appliances (NFPA 70-1968 Article 

422). 

1910.321 (Reserved] 

1910.322 Hazardous locations, general (NF 

PA 70-1968 Article 500). 

1910.323 [Reserved] 

1910.324 Hazardous locations. Class I instal¬ 

lations (NFPA 70-1968 Article 
501). 

1910.325 (Reserved] 

1910.326 Hazardous locations, Claris II in¬ 

stallations (NFPA 70-1968 Ar¬ 
ticle 502). 

1910.327 (Reserved] 

1910.328 Hazardous locations. Class III in¬ 

stallations (NFPA 70-1968 Article 
503). 

1910.329 Additional delay In effective date. 

1910.330 Sources of standards. 

1910.331 Standards organizations. 

Authority: The provisions of this Part 
1910 Issued under secs. 6(a), 8(g), 84 Stat. 
1593, 1598; 29 U.S.C. 655, 657. 

Subpart A—General 

§1910.1 Purpose and scope. 

(a) Section 6(a) of the Williams- 
Steiger Occupational Safety and Health 
Act of 1970 (84 Stat. 1593) provides that 
“without regard to chapter 5 of title 5, 
United States Code, or to the other sub¬ 
sections of this section, the Secretary 
shall, as soon as practicable during the 
period beginning with the effective date 
of this Act and ending 2 years after such 
date, by rule promulgate as an occupa¬ 
tional safety or health standard any na¬ 
tional consensus standard, and any es¬ 
tablished Federal standard, unless he 
determines that the promulgation of 
such a standard would not result in im¬ 
proved safety or health for specifically 
designated employees/* The legislative 
purpose of this provision is to establish, 
as rapidly as possible and without regard 
to the rule-making provisions of the Ad¬ 
ministrative Procedure Act, standards 
with which industries are generally fa¬ 
miliar, and on whose adoption interested 
and affected persons have already had an 
opportunity to express their views. Such 
standards are either (1) national con¬ 
census standards on whose adoption af¬ 
fected persons have reached substantial 
agreement, or (2) Federal standards al¬ 
ready established by Federal statutes or 
regulations. 

(b) Tills part carries out the directive 
to the Secretary of Labor under section 
6 (a) of the Act. It contains occupational 
safety and health standards which have 
been found to be national consensus 
standards or established Federal stand¬ 
ards. 

§ 1910.2 Definitions. 

As used in this part, unless the con¬ 
text clearly requires otherwise: 

(a) “Act** means the Williams-Steiger 
Occupational Safety and Health Act of 
1970 (84 Stat. 1590). 
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<b> “Assistant Secretary of Labor” 
means the Assistant Secretary of Labor 
for Occupational Saiety and Health; 

ic> “Employer” means a person en¬ 
gaged in a business affecting commerce 
who lias employees, but does not include 
the United States or any State or poli¬ 
tical subdivision of a State; 

(d > “Employee” means an employee of 
an employer who is employed in a busi¬ 
ness of his employer which affects com¬ 
merce; 

(e> “Commerce” means trade, traffic, 
commerce, transportation, or communi¬ 
cation among the several States, or be¬ 
tween a State and any place outside 
thereof, or within the District of Colum¬ 
bia. or a possession of the United States 
(other than the Trust Territory of the 
Pacific Islands), or between points in the 
same State but through a point outside 
thereof; 

(f) “Standard” means a standard 
which requires conditions, or the adop¬ 
tion or use of one or more practices, 
means, methods, operations, or processes, 
reasonably necessary or appropriate to 
provide safe or healthful employment 
and places of employment; 

(g> “National consensus standard” 
means any standard or modification 
thereof which (1) has been adopted and 
promulgated by a nationally recognized 
standards-producing organization under 
procedures whereby it can be determined 
by the Secretary of Labor or by the As¬ 
sistant Secretary of Labor that persons 
interested and affected by the scope or 
provisions of the standard have reached 
substantial agreement on its adoption. 
<2> was formulated in a manner which 
afforded an opportunity for diverse views 
to be considered, and (3) has been des¬ 
ignated as such a standard by the Sec¬ 
retary or the Assistant Secretary, after 
consultation with other appropriate 
Federal agencies; and 

(h) “Established Federal standard” 
means any operative standard estab¬ 
lished by any agency of the United 
States and in effect on April 28, 1971, or 
contained in any Act of Congress in 
force on the date of enactment of the 
Williams-Steiger Occupational Safety 
and Health Act. 

§ 1910.3 Petitions for the issuance, 
amendment, or repeal of a standard. 

(a> Any interested person may peti¬ 
tion in writing the Assistant Secretary 
of Labor to promulgate, modify, or re¬ 
voke a standard. The petition should set 
forth the terms or the substance of the 
rule desired, the effects thereof if pro¬ 
mulgated. and the reasons therefor. 

(b)(1) The relevant legislative his¬ 
tory of the Act indicates congressional 
recognition of the American National 
Standards Institute and the National 
Fire Protection Association as the major 
sources of national consensus standards. 
National consensus standards adopted on 
May 29, 1971, pursuant to section 6(a) 
of the Act are from those two sources. 
However, any organization which deems 
itself a producer of national consensus 
standards, within the meaning of sec¬ 
tion 3(9) of the Act, is invited to submit 
in writing to the Assistant Secretary of 


Labor at any time prior to February 1, 
1973, all relevant information which 
may enable the Assistant Secretary to 
determine whether any of its standards 
satisfy the requirements of the definition 
of “national consensus standard” in 
section 3(9) of the Act. 

(2) Within a reasonable time after the 
receipt of a submission pursuant to sub- 
paragraph (1) of this paragraph, the As¬ 
sistant Secretary of Labor shall publish 
or cause to be published in the Federal 
Register a notice of such submission, and 
shall afford interested persons a reason¬ 
able opportunity to present written data, 
views, or arguments with regard to the 
question whether any standards of the 
organization making the submission are 
national consensus standards. 

§ 1910.4 Amendments lo tliw part* 

(a) The Assistant Secretary of Labor 
shall have all of the authority of the 
Secretary of Labor under §§3(9) and 
6' a) of the Act. 

(b> The Assistant Secretary of Labor 
may at any time before April 28, 1973, 
on his own motion or upon the written 
petition of any person, by rule promul¬ 
gate as a standard any national con¬ 
sensus standard and any established 
Federal standard, pursuant to and in 
accordance with section 6(a) of the Act, 
and, in addition, may modify or revoke 
any standard in this Part 1910. In the 
event of conflict among any such stand¬ 
ards. the Assistant Secretary of Labor 
shall take the action necessary to elimi¬ 
nate the conflict, including the revoca¬ 
tion or modification of a standard in this 
part, so as to assure the greatest protec¬ 
tion of the safety or health of the af¬ 
fected employees. 

§ 1910.3 Applicability of MandurtU. 

(a) Except as provided in paragraph 
(b> of this section, £he standards con¬ 
tained in this part shall apply with re¬ 
spect to employments performed in a 
workplace in a State, the District of 
Columbia, the Commonwealth of Puerto 
Rico, the Virgin Islands, American 
Samoa. Guam. Trust Territory of the 
Pacific Islands. Wake Island, Outer Con¬ 
tinental Shelf lands defined in the Outer 
Continental Shelf Lands Act. Johnston 
Island, and the Canal Zone. 

(b) None of the standards in this part 
shall apply to working conditions of em¬ 
ployees with respect to w’hich Federal 
agencies other than the Department of 
Labor, or State agencies acting under 
section 274 of the Atomic Energy Act of 
1954, as amended (42 U.S.C. 2021), exer¬ 
cise statutory authority to prescribe or 
enforce standards or regulations affect¬ 
ing occupational safety or health. 

(c) (I) If a particular standard is 
specifically applicable to a condition, 
practice, means, method, operation, or 
process, it shall prevail over any different 
general standard which might otherwise 
be applicable to the same condition, prac¬ 
tice, means, method, operation, or 
process. For example, § 1501.23(c)(3) of 
this title prescribes personal protective 
equipment for certain ship repairmen 
working in specified areas. Such a stand¬ 
ard shall apply, and shall not be deemed 


modified nor superseded by any different 
general standard whose provisions might 
otherwise be applicable, to the ship re¬ 
pairmen working in the areas specified in 
§ 1501.23(c) (3). 

(2) On the other hand, any standard 
shall apply according to its terms to any 
employment and place of employment 
in any industry, even though particular 
standards are also prescribed for the in¬ 
dustry, as in Subpart B or Subpart R of 
this part, to the extent that none of such 
particular standards applies. To illus¬ 
trate, the general standard regarding 
noise exposure in § 1910.265. 

(d) In the event a standard protects 
on its face a class of persons larger than 
employees, the standard shall be ap¬ 
plicable under this part only to employees 
and their employment and places of 
employment. 

(e) Whenever the source of a standard 
prescribed in this Part 1910 is indicated 
to be an established Federal standard 
published in 41 CFR Part 50-204, the 
standard so prescribed is applicable only 
to plants, factories, buildings, or other 
places of employment where materials, 
supplies, articles, or equipment are man¬ 
ufactured or furnished. That is, the 
standard is intended to apply to manu¬ 
facturing or supply operations which 
would be subject to the Walsh-Healey 
Public Contracts Act if there were a Fed¬ 
eral contract (41 U.S.C. 35-45) for the 
procurement of tire materials, supplies, 
articles, or equipment involved. 

(f) An employer who is in compliance 
with any standard in this part shall be 
deemed to be in compliance with the re¬ 
quirement of section 5(a) (1) of the Act, 
but only to the extent of the condition, 
practice, means, method, operation, or 
process covered by the standard. 

§ 1910.6 Incorporation by reference. 

(a) The standards of agencies of the 
U.S. Government and organizations 
which are not agencies of the U,S. Gov¬ 
ernment which are legally incorporated 
by reference in this part, have the same 
force and effect as other standards in 
this part. 

(b) Copies of the standards which are 
incorporated by reference may be ex¬ 
amined at the national office of the Oc¬ 
cupational Safety and Health Adminis¬ 
tration, U.S. Department of Labor, Wash¬ 
ington, D.C. 20210, or at any of its 
regional offices. Copies of such private 
standards may be obtained from the is¬ 
suing organizations. Their names and 
addresses are listed in the pertinent sub¬ 
parts of this part. 

(c) Any changes in the standards in¬ 
corporated by reference in this part and 
an official historic file of such changes 
are available for inspection at the na¬ 
tional office of the Occupational Safety 
and Health Administration, U.S. Depart¬ 
ment of Labor, Washington, D.C. 20210. 

Subpart B—Adoption and Extension 

of Established Federal Standards 
§ 1910.11 Scope and purpose. 

The provisions of this Subpart B adopt, 
and extend the applicability of, estab¬ 
lished Federal standards in effect on 
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April 28, 1971, with respect to every em¬ 
ployer, employee, and employment cov¬ 
ered by the Act. 

§1910.12 Construction work. 

(a) Adoption and extension of estab¬ 
lished safety and health standards for 
construction. The standards prescribed 
by Part 1518 of this title and in effect on 
April 28, 1971, are adopted as occupa¬ 
tional safety or health standards under 
section 6(a) of the Act and shall apply, 
according to the provisions thereof, to 
every employment and place of employ¬ 
ment of every employee engaged in con¬ 
struction work. Each employer shall pro¬ 
tect the employment and places of em¬ 
ployment of each of his employees en¬ 
gaged in construction work by complying 
with the appropriate standards pre¬ 
scribed by this paragraph. 

(b) Definition. For purposes of this 
section, "construction work" means work 
for construction, alteration, and/or re¬ 
pair, including painting and decorating. 
See discussion of these terms in § 1518.13 
of this title. 

§ 1910.13 Ship repairing. 

(ft) Adoption and extension of estab¬ 
lished safety and health standards for 
ship repairing. The standards prescribed 
by Part 1501 of this title and in effect on 
April 28, 1971, are adopted as occupa¬ 
tional safety or health standards under 
section 6(a) of the Act and shall apply, 
according to the provisions thereof, to 
every employment and place of employ¬ 
ment of every employee engaged in ship 
repair or a related employment. Each em¬ 
ployer shall protect the employment and 
places of employment of each of his em¬ 
ployees engaged in ship repair or a re¬ 
lated employment, by complying with the 
appropriate standards prescribed by this 
paragraph. 

(b) Definitions. For purposes of this 
section: 

(1) "Ship repair means any repair of 
a vessel, including, but not restricted to, 
alterations, conversions, installations, 
cleaning, painting, and maintenance 
work; 

(2) "Related employment" means any 
employment performed as an incident to, 
or in conjunction with, ship repair work, 
including, but not restricted to, inspec¬ 
tion, testing, and employment as a watch¬ 
man; and 

(3) "Vessel" includes every descrip¬ 
tion of watercraft or other artificial con¬ 
trivance used, or capable of being used, 
as a means of transportation on water, 
including special purpose floating struc¬ 
tures not primarily designed for, or used 
as a means of, transportation on water. 

§ 1910.14 ..Shipbuilding. 

<a) Adoption and extension of estab¬ 
lished safety and health standards for 
shipbuilding. The standards prescribed 
by Part 1502 of this title and in effect 
on April 28, 1971, are adopted as occu¬ 
pational safety or health standards 
under section 6(a) of the Act and shall 
**PPly, according to the provisions 
thereof, to every employment and place 
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of employment of every employee en¬ 
gaged in shipbuilding or a related em¬ 
ployment. Each employer shall protect 
the employment and places of employ¬ 
ment of each of his employees engaged 
in shipbuilding or a related employ¬ 
ment, by complying with the appropriate 
standards prescribed by this paragraph. 

(b) Definitions. For purposes of this 
section: 

(1) "Shipbuilding" means the con¬ 
struction of a vessel, including the in¬ 
stallation of machinery and equipment; 

(2) "Related employment" means any 
employment performed as an incident 
to, or in conjunction with, shipbuilding 
work, including, but not restricted to, 
inspection, testing trials, and employ¬ 
ment as a watchman: and 

(3) "Vessel" includes every description 
of watercraft or other artificial con¬ 
trivance used, or capable of being used, 
as a means of transportation on water, 
including special purpose floating 
structures not primarily designed for, 
or used as a means of, transportation 
on water. 

§ 1910.15 Shipbreuking. 

(a) Adoption and extension of estab¬ 
lished safety and health standards for 
shipbreaking. The standards prescribed 
by Part 1503 of this title and in effect 
on April 28, 1971, are adopted as occu¬ 
pational safety or health standards 
under section 6(a) of the Act and shall 
apply, according to the provisions 
thereof, to every employment and place 
of employment of every employee en¬ 
gaged in shipbreaking or a related em¬ 
ployment. Each employer shall protect 
the employment and places of employ¬ 
ment of each of his employees engaged in 
shipbreaking or a related employment, 
by complying with the appropriate stand¬ 
ards prescribed by this paragraph. 

(b) Definitions. For purposes of this 
section: 

(1) "Shipbreaking" means any 
breaking down of a vessel’s structure for 
the purpose of scrapping the vessel, in¬ 
cluding the removal of gear, equipment, 
or any component part of a vessel; 

(2) "Related employment" means 
any employment performed as an inci¬ 
dent to, or in conjunction with, ship¬ 
breaking work, including, but not re¬ 
stricted to, inspection, survey, and em¬ 
ployment as a watchman; and 

(3) "Vessel" includes every description 
of watercraft or other artificial contriv¬ 
ance used, or capable of being used, as 
a means of transportation on water, in¬ 
cluding special purpose floating struc¬ 
tures not primarily designed for, or used 
as a means of, transportation on water. 

§ 1910.16 Longshoring. 

(a) Adoption and extension of estab¬ 
lished safety and health standards for 
longshoring. The standards prescribed 
by Part 1504 of this title and in effect on 
April 28, 1971, are adopted as occupa¬ 
tional safety or health standards under 
section 6(a) of the Act and shall apply, 
according to the provisions thereof, to 
every employment and place of employ¬ 
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ment of every employee engaged in long- 
shoring operations or a related employ¬ 
ment. Each employer shall protect the 
employment and places of employment 
of each of his employees engaged in a 
longshoring operation or a related em¬ 
ployment, by complying with the appro¬ 
priate standards prescribed by this 
paragraph. 

(b) Definitions. For purposes of this 
section: 

(1) "Longshoring operation" means 
the loading, unloading, moving, or han¬ 
dling of, cargo, ship’s stores, gear, etc., 
into, in, on, or out of any vessel; 

(2) "Related employment" means any 
employment performed as an incident to 
or in conjunction with, longshoring oper¬ 
ations including, but not restricted to, 
securing cargo, rigging, and employment 
as a porter, checker, or watchman; and 

(3) "Vessel" includes every descrip¬ 
tion of watercraft or other artificial con¬ 
trivance used, or capable of being used, as 
a means of transportation on water, in¬ 
cluding special purpose floating struc¬ 
tures not primarily designed for, or used 
as a means of, transportation on water. 

Subpart C—[Reserved] 

Subpart D—Walking-Working 
Surfaces 

§ 1910.21 Dcfiniiioiirt. 

(a) As used in § 1910.23, unless the 
context requires otherwise, floor and wall 
opening, railing and toe board terms 
shall have the meanings ascribed in this 
paragraph. 

(1) Floor hole. An opening measuring 
less than 12 inches but more than 1 inch 
in its least dimension, in any floor, plat¬ 
form. pavement, or yard, through which 
materials but not persons may fall; such 
as a belt hole, pipe opening, or slot 
opening. 

(2) Floor opening. An opening meas¬ 
uring 12 inches or more in its least di¬ 
mension, in any floor, platform, pave¬ 
ment, or yard, through which persons 
may fall; such as a hatchway, stair or 
ladder opening, pit, or large manhole. 
Floor openings occupied by elevators, 
dumb waiters, conveyors, machinery, or 
containers are excluded from this sub- 
part. 

(3) Handrail. A single bar or pipe sup¬ 
ported on brackets from a wall or par¬ 
tition, as on a stairway or ramp, to 
furnish persons with a handhold in case 
of tripping. 

(4) Platform. A working space for per¬ 
sons, elevated above the surrounding 
floor or ground; such as a balcony or 
platform for the operation of machinery 
and equipment. 

(5) Runway. A passageway for per¬ 
sons, elevated above the surrounding 
floor or ground level, such as a footwalk 
along shafting or a walkway between 
buildings. 

<6) Standard railing. A vertical bar¬ 
rier erected along exposed edges of a 
floor opening, wall opening, ramp, plat¬ 
form, or runway to prevent falls of 
persons. 
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(7) Standard strength and construe - • 
tion. Any construction of railings, covers, 
or other guards that meets the require¬ 
ments of § 1910.23. 

(8) Stair railing . A vertical barrier 
erected along exposed sides of a stairway 
to prevent falls of persons. 

(9) Toeboard . A vertical barrier at 
floor level erected along exposed edges 
of a floor opening, wall opening, plat¬ 
form, runway, or ramp to prevent falls 
of materials. 

(10) Wall hole . An opening less than 
30 inches but more than 1 inch high, of 
unrestricted width, in any wall or parti¬ 
tion; such as a ventilation hole or drain¬ 
age scupper. 

(11) Wall opening. An opening at least 
30 inches high and 18 inches wide, in any 
wall or partition, through which persons 
may fall; such as a yard-arm doorway 
or chute opening. 

(b) As used in § 1910.24, unless the 
context requires otherwise, fixed indus¬ 
trial stair terms shall have the meaning 
ascribed in this paragraph. 

(1) Handrail. A single bar or pipe sup¬ 
ported on brackets from a wall or parti¬ 
tion to provide a continuous handhold 
for persons using a stair. 

(2) Nose, nosing . That portion of a 
tread projecting beyond the face of the 
riser immediately below. 

(3) Open riser. The air space between 
the treads of stairways without upright 
members (risers). 

(4) Platform. An extended step or 
landing breaking a continuous run of 
stairs. 

(5) Railing. A vertical barrier erected 
along exposed sides of stairways and 
platforms to prevent falls of persons. 
The top member of railing usually serves 
as a handrail. 

(6) Rise. The vertical distance from 
the top of a tread to the top of the next 
higher tread. 

(7) Riser. The upright member of a 
step situated at the back of a lower tread 
and near the leading edge of the next 
higher tread. 

(8) Stairs , stairway, A series of steps 
leading from one level or floor to an¬ 
other, or leading to platforms, pits, 
boiler rooms, crossovers, or around ma¬ 
chinery, tanks, and other equipment that 
are used more or less continuously or 
routinely by employees, or only occasion¬ 
ally by specific individuals. A series of 
steps and landings having three or more 
risers constitutes stairs or stairway. 

(9) Tread. The horizontal member of 
a step. 

(10) Tread run. The horizontal dis¬ 
tance from the leading edge of a tread 
to the leading edge of an adjacent tread. 

(11) Tread width. The horizontal dis¬ 
tance from front to back of tread in¬ 
cluding nosing when used. 

(c) As used in § 1910.25, unless the 
context requires otherwise, portable 
wood ladders terms shall have the mean¬ 
ings ascribed in this paragraph. 

(1) Ladders. A ladder is an appliance 
usually consisting of two slide rails 
joined at regular intervals by crosspieces 
called steps, rungs, or cleats, on which 
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a person may step in ascending or 
descending. 

(2) Stepladder. A stepladder is a self- 
supporting portable ladder, nonadjust- 
able in length, having flat steps and a 
hinged back. Its size is designated by the 
overall length of the ladder measured 
along the front edge of the side rails. 

(3) Si7i ladder. A single ladder is a 
non-self-supporting portable ladder, 
nonadjustable in length, consisting of 
but one section. Its size is designated by 
the overall length of the side rail. 

(4) Extension ladder. An extension 
ladder is a non-self-supporting portable 
ladder adjustable in length. It consists 
of two or more sections traveling in 
guides or brackets so arranged as to per¬ 
mit length adjustment. Its size is desig¬ 
nated by the sum of the lengths of the 
sections measured along the side rails. 

(5) Sectional ladder. A sectional ladder 
is a non-self-supporting portable ladder, 
nonadjustable in length consisting of two 
or more sections of ladder so constructed 
that the sections may be combined to 
function as a single ladder. Its size is 
designated by the overall length of the 
assembled sections. 

(6) Trestle ladder. A trestle ladder is a 
self-supporting portable ladder, nonad¬ 
justable in length, consisting of two sec¬ 
tions hinged at the top to form equal 
angles with the base. The size is desig¬ 
nated by the length of the side rails 
measured along the front edge. 

(7) Extension trestle ladder. An exten¬ 
sion trestle ladder is a self-supporting 
portable ladder, adjustable in length, 
consisting of a trestle ladder base and a 
vertically adjustable single ladder, with 
suitable means for locking the ladders to¬ 
gether. The size is designated by the 
length of the trestle ladder base. 

(8) Special-purpose ladder. A special- 
purpose ladder is a portable ladder which 
represents either a modification or a 
combination of design or construction 
features in one of the general-purpose 
types of ladders previously defined, in or¬ 
der to adapt the ladder to special or 
specific uses. 

(9) Trolley ladder. A trolley ladder is a 
semifixed ladder, nonadjustable in 
length, supported by attachments to an 
overhead track, the plane of the ladder 
being at right angles to the plane of 
motion. 

(10) Side-rolling ladder. A side-roll¬ 
ing ladder is a semifixed ladder, nonad¬ 
justable in length, supported by attach¬ 
ments to a guide rail, which is generally 
fastened to shelving, the plane of the 
ladder being also its plane of motion. 

(11) Wood characteristics. Wood char¬ 
acteristics are distinguishing features 
which by their extent and number deter¬ 
mine the quality of a piece of wood. 

(12) Wood irregularities. Wood irregu¬ 
larities are natural characteristics in or 
on wood that may lower its durability, 
strength, or utility. 

(13) Cross grain. Cross grain (slope of 
grain) is a deviation of the fiber direc¬ 
tion from a line parallel to the sides of 
the piece. 
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(14) Knot. A knot is a branch or limb, 
imbedded in the tree and cut through in 
the process of lumber manufacture, clas¬ 
sified according to size, quality, and oc¬ 
currence. The size of the knot is 
determined as the average diameter on 
the surface of the piece. 

(15) Pitch and bark Pockets. A pitch 
pocket is an opening extending parallel 
to the annual growth rings containing, 
or that has contained, pitch, either solid 
or liquid. Aybark pocket is an opening 
between annual growth rings that con¬ 
tains bark. 

(16) Shake. A shake is a separation 
along the grain, most of which occurs 
between the rings of annual growth. 

(17) Check. A check is a lengthwise 
separation of the wood, most of which 
occurs across the rings of annual growth. 

(18) Wane. Wane is bark, or the lack 
of wood from any cause, on the corner 
of a piece. 

(19) Decay. Decay is disintegration of 
wood substance due to action of wood- 
destroying fungi. It is also known as 
dote and rot. 

(20) Compression failure. A compres¬ 
sion failure is a deformation (buckling) 
of the fibers due to excessive compres¬ 
sion along the grain. 

(21) Compression* wood. Compression 
wood is an aberrant (abnormal) and 
highly variable type of wood structure 
occurring in softwood species. The wood 
commonly lias density somewhat higher 
than does normal wood, but somewhat 
lower stiffness and tensile strength for 
its weight in addition to high longitudi¬ 
nal shrinkage. 

(22) Low density. Low-density wood 
is that which is exceptionally light in 
weight and usually deficient in strength 
properties for the species. 

(d) As used in § 1910.26, unless the 
context requires otherwise, portable 
metal ladder terms shall have the mean¬ 
ings ascribed in this paragraph. 

(1) Ladder. A ladder is an appliance 
usually consisting of two side rails joined 
at regular intervals by crosspieces called 
steps, rungs, or cleats, on which a per¬ 
son may step in ascending or descending. 

(2) Step ladder. A step ladder is a self- 
supporting portable ladder, nonadjusta¬ 
ble in length, having flat steps and a 
hinged back. Its size is designated by the 
overall length of the ladder measured 
along the front edge of the side rails. 

(3) Single ladder . A single ladder is 
a non-self-supporting portable ladder, 
nonadjustable in length, consisting of 
but one section. Its size is designated by 
the overall length of the side rail. 

(4) Extension ladder. An extension 
ladder is a non-self-supporting portable 
ladder adjustable in length. It consists 
of two or more sections graveling in 
guides or brackets so arranged as to 
permit length adjustment. Its size is des¬ 
ignated by the sum of the lengths of the 
sections measured along the side rails. 

(5) Platform ladder. A self-supporting 
ladder of fixed size with a platform pro¬ 
vided at the working level. The size is 
determined by the distance along the 
front rail from the platform to the base 
of the ladder. 
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(6) Sectional ladder. A sectional lad¬ 
der is a non-self-supporting ladder, non- 
adjustable in length, consisting of two 
or more sections so constructed that the 
sections may be combined to function as 
a single ladder. Its size is designated by 
the overall length of the assembled 
sections. 

(7) Trestle ladder. A trestle ladder is 
a self-supporting portable ladder, non- 
adjustable in length, consisting of two 
sections, hinged at the top to form equal 
angles with the base. The size is des¬ 
ignated by the length of the side rails 
measured along the front edge. 

(8) Extension trestle ladder. An ex¬ 
tension trestle ladder is a self-supporting 
portable ladder, adjustable in length, 
consisting of a trestle ladder base and a 
vertically adjustable single ladder, with 
suitable means for locking the ladders 
together. The size is designated by the 
length of the trestle ladder base. 

(9) Special-purpose ladder. A special- 
purpose ladder is a portable ladder which 
represents either a modification or a 
combination of design or construction 
features in one of the general-purpose 
type of ladders previously defined, in 
order to adapt the ladder to special or 
specific uses. 

(e) As used in § 1910.27, unless the 
context requires otherwise, fixed ladder 
terms shall have the meanings ascribed 
in this paragraph. 

(1) Ladder. A ladder is an appliance 
usually consisting of two side rails joined 
at regular intervals by crosspieces called 
steps, rungs, or cleats, on which a person 
may step in ascending or descending. 

(2) Fixed ladder. A fixed ladder is a 
ladder permanently attached to a struc¬ 
ture, building, or equipment. 

(3) Individual-rung ladder. An indi¬ 
vidual-rung ladder is a fixed ladder each 
rung of which is individually attached to 
a structure, building, or equipment. 

i4) Rail ladder. A rail ladder is a fixed 
ladder consisting of side rails joined at 
regular intervals by rungs or cleats and 
fastened in full length or in sections to 
a building, structure, or equipment. 

(5) Railings. A railing is any one or a 
combination of those railings constructed 
in accordance with § 1910.23. A standard 
railing is a vertical barrier erected along 
exposed edges of floor openings, wall 
openings, ramps, platforms, and runways 
to prevent falls of persons. 

(6) Pitch. Pitch is the included angle 
between the horizonal and the ladder, 
measured on the opposite side of the 
ladder from the climbing side. 

(7) Fastenings. A fastening is a device 
to attach a ladder to a structure, build¬ 
ing, or equipment. 

<8) Rungs. Rungs are ladder cross¬ 
pieces of circular or oval cross-section 
on which a person may step in ascend¬ 
ing or descending. 

Cleats. Cleats are ladder cross¬ 
pieces of rectangular cross-section 
Placed on edge on which a person may 
step in ascending or descending. 

(10) Steps. Steps are the flat cross¬ 
pieces of a ladder on which a person 
may step in ascending or descending. 
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(11) Cage. A cage is a guard that may 
be referred to as a cage or basket guard 
w’hich is an enclosure that is fastened 
to the side rails of the fixed ladder or to 
the structure to encircle the climbing 
space of the ladder for the safety of the 
person who must climb the ladder. 

< 12) Well. A well is a permanent com¬ 
plete enclosure around a fixed ladder, 
which is attached to the walls of the 
well. Proper clearances for a well will 
give the person who must climb the lad¬ 
der the same protection as a cage. 

(13) Ladder safety device. A ladder 
safety device is any device, other than a 
cage or well, designed to eliminate or re¬ 
duce the possibility of accidental falls 
and which may incorporate such fea¬ 
tures as life belts, friction brakes, and 
sliding attachments. 

(14) Grab bars. Grab bars are in¬ 
dividual handholds placed adjacent to 
or as an extension above ladders for 
the purpose of providing access beyond 
the limits of the ladder. 

( IS") Through ladder. A through lad¬ 
der is one from which a man getting off 
at the top must step through the ladder 
in order to reach the landing. 

(16) Side-step ladder. A side-step lad¬ 
der is one from which a man getting off 
at the top must step sideways from the 
ladder in order to reach the landing. 

As used in § 1910.28(f), unless the 
context requires otherwise, scaffolding 
terms shall have the meaning ascribed 
in this paragraph. 

(1) Bearer. A horizontal member of a 
scaffold upon which the platform rests 
and which may be supported by ledgers. 

(2) Boatswain’s chair. A seat support¬ 
ed by slings attached to a suspended 
rope, designed to accommodate one 
workman in a sitting position. 

(3) Brace. A tie that holds one scaf¬ 
fold member in a fixed position with re¬ 
spect to another member. 

(4) Bricklayers’ square scaffold. A 
scaffold composed of framed wood 
squares which support a platform limit¬ 
ed to light and medium duty. 

(5) Carpenters’ bracket scaffold. A 
scaffold consisting of wood or metal 
brackets supporting a platform. 

(6) Coupler. A device for locking to¬ 
gether the component parts of a tubular 
metal scaffold. The material used for the 
couplers shall be of a structural type, 
such as a drop-forged steel, malleable 
iron, or structural grade aluminum. The 
use of gray cast iron is prohibited. 

(7) Crawling board or chicken ladder. 

A plank with cleats spaced and secured 
at equal intervals, for use by a worker on 
roofs, not designed to carry any material. 

(8) Double pole or independent pole 
scaffold. A scaffold supported from the 
base by a double row of uprights, inde¬ 
pendent of support from the walls and 
constructed of uprights, ledgers, horizon¬ 
tal platform bearers, and diagonal brac¬ 
ing. 

(9) Float or ship scaffold. A scaffold 
hung from overhead supports by means 
of ropes and consisting of a substantial 
platform having diagonal bracing under¬ 
neath. resting upon and securely fas- 
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tened to two parallel plank bearers at 
right angles to the span. 

(10) Guardrail. A rail secured to up¬ 
rights and erected along the exposed 
sides and ends of platforms. 

(11) Heavy duty scaffold. A scaffold 
designed and constructed to carry a 
working load not to exceed 75 pounds per 
square foot. 

(12) Horse scaffold. A scaffold for 
light or medium duty, composed of horses 
supporting a work platform. 

(13) Interior hung scaffold. A scaffold 
suspended from the ceiling or roof 
structure. 

(14) Ladder jack scaffold. A light duty 
scaffold supported by brackets attached 
to ladders. 

(15) Ledger (stringer). A horizontal 
scaffold member which extends from post 
to post and which supports the putlogs 
or bearer forming a tie between the posts. 

(16> Light duty scaffold. A scaffold de¬ 
signed and constructed to carry a work¬ 
ing load not to exceed 25 pounds per 
square foot. 

(17) Manually propelled mobile scaf¬ 
fold. A portable rolling scaffold sup¬ 
ported by casters. 

(18) Masons’ adjustable multiple- 
point suspension scaffold. A scaffold 
having a continuous platform supported 
by bearejrs suspended by wire rope from 
overhead supports, so arranged and op¬ 
erated as to permit the raising or lower¬ 
ing of the platform to desired working 
positions. 

(19) Maximum inteyided load. The 
total of all loads including the working 
load, the weight of the scaffold, and such 
other loads as may be reasonably 
anticipated. 

(20) Medium duty scaffold. A scaffold 
designed and constructed to carry a 
working load not to exceed 50 pounds per 
square foot. 

(21) Mid-rail. A rail approximately 
midway between the guardrail and plat¬ 
form, used when required, and secured 
to the uprights erected along the exposed 
sides and ends of platforms. 

(22) Needle beam scaffold. A light duty 
scaffold consisting of needle beams sup¬ 
porting a platform. 

(23) Outrigger scaffold. A scaffold 
supported by outriggers or thrustouts 
projecting beyond the wall or face of 
the building or structure, the inboard 
ends of which are secured inside of such 
a building or structure. 

(24) Putlog. A scaffold member upon 
which the platform rests. 

(25) Roofing bracket. A bracket used 
in sloped roof construction, having pro¬ 
visions for fastening to the roof or sup¬ 
ported by ropes fastened over the ridge 
and secured to some suitable object. 

(26) Runner. The lengthwise horizon¬ 
tal bracing or bearing members or both. 

(27) Scaffold. Any temporary ele¬ 
vated platform and its supporting struc¬ 
ture used for supporting workmen or 
materials or both. 

(28) Single-point adjustable suspen¬ 
sion scaffold. A manually or power- 
operated unit designated for light duty 
use, supported by a single wire rope from 
an overhead support so arranged and 
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operated as to permit the raising or low¬ 
ering of the platform to desired working 
positions. 

(29) Single pole scaffold. Platforms 
resting on putlogs or crossbeams, the 
outside ends of which are supported on 
ledgers secured to a single row of posts 
or uprights and the inner ends of which 
are supported on or in a wall. 

(30) Stone setters’ adjustable multiple- 
point suspension scaffold. A swinging- 
type scaffold having a platform sup¬ 
ported by hangers suspended at four 
points so as to permit the raising or 
lowering of the platform to the desired 
working position by the use of hoisting 
machines. 

(31) Toe board. A barrier secured 
along the sides and ends of a platform, 
to guard against the falling of material. 

(32) Tube and coupler scaffold. An as¬ 
sembly consisting of tubing which serves 
as posts, bearers, braces, ties, and run¬ 
ners, a base supporting the posts, and 
special couplers which serve to connect 
the uprights and to join the various 
members. 

(33) Tubular welded frame scaffold. 
A sectional, panel, or frame metal scaf¬ 
fold substantially built up of prefabri¬ 
cated welded sections which consist of 
posts and horizontal bearer with inter¬ 
mediate members. Panels or frames shall 
be braced with diagonal or cross braces. 

(34) Tu>o-point suspension scaffold 
(swinging scaffold). A scaffold, the plat¬ 
form of which is supported by hangers 
(stirrups) at two points, suspended from 
overhead supports so as to permit the 
raising or lowering of the platform to 
the desired working position by tackle or 
hoisting machines. 

(35) Window jack scaffold. A scaffold, 
the platform of which is supported by a 
bracket or jack which projects through 
a window opening. 

(36) Working load. Load imposed by 
men, materials, and equipment. 

(g) As used in § 1910.29, unless the 
context requires otherwise, manually 
propelled mobile ladder stand and scaf¬ 
fold (tower) terms shall have the mean¬ 
ing ascribed in this paragraph. 

(1) Bearer. A horizontal member of a 
scaffold upon which the platfonn rests 
and which may be supported by ledgers. 

(2) Brace. A tie that holds one scaffold 
member in a fixed position with respect 
to another member. 

(3) Climbing ladder. A separate ladder 
with equally spaced rungs usually at¬ 
tached to the scaffold structure for climb¬ 
ing and descending. 

(4) Coupler. A device for locking to¬ 
gether the components of a tubular metal 
scaffold which shall be designed and used 
to safely support the maximum intended 
loads. 

(5) Design working load. The maxi¬ 
mum intended load, being the total of all 
loads including the weight of the men, 
materials, equipment, and platform. 

(6) Equivalent. Alternative design or 
features, which will provide an equal 
degree or factor of safety. 

(7) Guardrail. A barrier secured to up¬ 
rights and erected along the exposed 
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sides and ends of platforms to prevent 
falls of persons. 

(8) Handrail. A rail connected to a 
ladder stand running parallel to the slope 
and/or top step. 

(9) Ladder stand. A mobile fixed size 
self-supporting ladder consisting of a 
wide flat tread ladder in the form of 
stairs. The assembly may include hand¬ 
rails. 

(10) Ledger {stringer). A horizontal 
scaffold member which extends from post 
to post and which support the bearer 
forming a tie between the posts. 

(11) Mobile scaffold (tower). A light, 
medium, or heavy scaffold mounted on 
casters or wheels. 

(12) Mobile. “Manually propelled/' 

(13) Mobile work platform. Generally 
a fixed work level one frame high on 
casters or wheels, with bracing diagon¬ 
ally from platform to vertical frame. 

(14) Runner. The lengthwise hori¬ 
zontal bracing and/or bearing members. 

(15) Scaffold. Any temporary elevated 
platform and its necessary vertical, diag¬ 
onal, and horizontal members used for 
supporting workmen and materials. (Also 
known as a scaffold tow r er.) 

(16> Toe board. A barrier at platform 
level erected along the exposed sides and 
ends of a scaffold platform to prevent 
falls of materials. 

(17) Tube and coupler scaffold. An 
assembly consisting of tubing which 
serves as posts, bearers, braces, ties, and 
runners, a base supporting the posts, and 
uprights, and serves to join the various 
members, usually used in fixed locations. 

(18) Tubular welded frame scaffold. 
A sectional, panel, or frame metal 
scaffold substantially built up of pre¬ 
fabricated w r elded sections, which con¬ 
sist of posts and bearers with intermedi¬ 
ate connecting members and braced with 
diagonal or cross braces. 

(19) Tubular welded sectional folding 
scaffold. A sectional, folding metal scaf¬ 
fold either of ladder frame or inside 
stairway design, substantially built of 
prefabricated welded sections, which con¬ 
sist of end frames, platform frame, in¬ 
side inclined stairway frame and braces, 
or hinged connected diagonal and hori¬ 
zontal braces, capable of being folded 
into a flat package when the scaffold is 
not in use. 

(20 > Work level. The elevated plat¬ 
form, used for supporting workmen and 
their materials, comprising the necessary 
vertical, horizontal, and diagonal braces, 
guardrails, and ladder for access to the 
work platform. 

§ 1910.22 General requtrcmeuIs. 

This section applies to all permanent 
places of employment, except where 
domestic, mining, or agricultural work 
only is performed. Measures for the con¬ 
trol of toxic materials are considered to 
be outside the scope of this section. 

(a) Housekeeping. (1) All places of 
employment, passageways, storerooms, 
and service rooms shall be kept clean and 
orderly and in a sanitary condition. 

(2) The floor of every workroom shall 
be maintained in a clean and, so far as 


possible, a dry condition. Where wet proc¬ 
esses are used, drainage shall be main¬ 
tained, and false floors, platforms, mats, 
or other dry standing places should be 
provided where practicable. 

(3) To facilitate cleaning, every floor, 
working place, and passageway shall be 
kept free from protruding nails, splinters, 
holes, or loose boards. 

(b) Aisles and passageways. (1) Where 
mechanical handling equipment is used, 
sufficient safe clearances shall be al¬ 
lowed for aisles, at loading docks, through 
doorways and wherever turns or pas¬ 
sage must be made. Aisles and passage¬ 
ways shall be kept clear and in good re¬ 
pairs, with no obstruction across or in 
aisles that could create a hazard. 

(2) Permanent aisles and passageways 
shall be,appropriately marked. 

(c) Covers and guardrails. Covers and/ 
or guardrails shall be provided to protect 
personnel from the hazards of open pits, 
tanks, vats, ditches, etc. 

<d> Floor loading protection. (1) In 
every building or other structure, or part 
thereof, used for mercantile, business, in¬ 
dustrial, or storage purposes, the loads 
approved by the building official shall be 
marked on plates of approval design 
which shall be supplied and securely af¬ 
fixed by the owner of the building, or his 
duly authorized agent, in a conspicuous 
place in each space to which they relate. 
Such plates shall not be removed or de¬ 
faced but, If lost, removed, or defaced, 
shall be replaced by the owner or his 
agent. 

(2) It shall be unlawful to place, or 
cause, or permit to be placed, on any floor 
or roof of a building or other structure a 
load greater than that for which such 
floor or roof is approved by the building 
official. 

§ 1910.23 Guarding floor and wall open¬ 
ings and holes. 

(a) Protection for floor openings. (1) 
Every stairway floor opening shall be 
guarded by a standard railing con¬ 
structed in accordance with paragraph 
(e) of this section. The railing shall be 
provided on all exposed sides (except at 
entrance to stairway). For infrequently 
used stairways where traffic across the 
opening prevents the use of fixed stand¬ 
ard railing (as when located in aisle 
spaces, etc.), the guard shall consist of a 
hinged floor opening cover of standard 
strength and construction and remova¬ 
ble standard railings on all exposed sides 
(except at entrance to stairway). 

(2) Every ladderway floor opening or 
platform shall be guarded by a standard 
railing with standard toeboard on all 
exposed sides (except at entrance to 
opening), with the passage through the 
railing either provided with a swinging 
gate or so offset that a person cannot 
walk directly into the opening. 

(3) Every hatchway and chute floor 
opening shall be guarded by one of the 
following: 

(i) Hinged floor opening cover of 
standard strength and construction 
equipped with standard railings or per¬ 
manently attached thereto so as to leave 
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only one exposed side. When the opening 
is not in use. the cover shall be closed 
or the exposed side shall be guarded at 
both top and intermediate positions by 
removable standard railings. 

(ii) A removable railing with toe- 
board on not more than two sides of the 
opening and fixed standard railings with 
toeboards on all other exposed sides. 
The removable railings shall be kept in 
place when the opening is not in use and 
should preferably be hinged or otherwise 
mounted so as to be conveniently 
replaceable. 


Where operating conditions necessitate 
the feeding of material into any hatch¬ 
way or chute opening, protection shall be 
provided to prevent a person from falling 
through the opening. 

(4) Every skylight floor opening and 
hole shall be guarded by a standard 
skylight screen or a fixed standard rail¬ 
ing on all exposed sides. 

(5) Every pit and trapdoor floor open¬ 
ing, infrequently used, shall be guarded 
by a floor opening cover of standard 
strength and construction which should 
be hinged in place. While the cover is 
not in place, the pit or trap opening shall 
be constantly attended by someone or 
shall be protected on all exposed sides by 
removable standard railings. 

(6) Every manhole floor opening shall 
be guarded by a standard manhole cover 
which need not be hinged in place. While 
the cover is not in place, the manhole 
opening shall be constantly attended by 
someone or shall be protected by remov¬ 
able standard railings. 

(7) Every temporary floor opening 
shall have standard railings, or shall be 
constantly attended by someone. 

(8) Every floor hole into which per¬ 
sons can accidentally walk shall be 
guarded by either: 

<i) A standard railing with standard 
toeboard on all exposed sides, or 
(ii) A floor hole cover of standard 
strength and construction that should 
be hinged in place. While the cover is 
not in place, the floor hole shall be con¬ 
stantly attended by someone or shall be 
protected by a removable standard 
railing. 

(9) Every floor hole into which per¬ 
sons cannot accidentally walk (on ac¬ 
count of fixed machinery, equipment, or 
walls) shall be protected by a cover that 
leaves no openings more than 1 inch 
^ ide. The cover shall be securely held in 
Place to prevent tools or materials from 
falling through. 

<V» Where doors or gates open dl- 
recuy °n a stairway, a platform shall be 
Provided, and the swing of the door shall 
not reduce the effective width to less than 
20 inches. 

(b) Protection for wall openings and 
notes, (l) Every wall opening from which 
jnere is a drop of more than 4 feet shall 
ne guarded by one of the following: 

(i) Rail, roller, picket fence, half door, 
or equivalent barrier. 

The guard may be removable but should 
j eera ^ y hinged or otherwise 
mounted so as to be conveniently replace- 
Dle * Where there is exposure below to 


falling materials, a removable toe board 
or the equivalent shall also be provided. 
When the opening is not in use for han¬ 
dling materials, the guard shall be kept 
in position regardless of a door on the 
opening. In addition, a grab handle shall 
be provided on each side of the opening 
with its center approximately 4 feet above 
floor level and of standard strength and 
mounting. 

(ii) Extension platform onto which 
materials can be hoisted for handling, 
and which shall have side rails or equiv¬ 
alent guards of standard specifications. 

(2) Every chute wall opening from 
which there is a drop of more than 4 feet 
shall be guarded by one or more of the 
barriers specified in subparagraph (I) of 
this paragraph, or as required by the 
conditions. 

(3) Every window wall opening at a 
stairway landing, floor, platform, or 
balcony, from which there is a drop of 
more than 4 feet, and where the bottom 
of the opening is less than 3 feet above 
the platform or landing, shall be guarded 
by standard slats, standard grill work (as 
specified in paragraph (e)(ll) of this 
section), or standard r ailing , 

Where the window opening is below the 
landing, or platform, a standard toe 
board shall be provided. 

(4) Every temporary wall opening 
shall have adequate guards but these 
need not be of standard construction. 

(5) Where there is a hazard of mate¬ 
rials falling through a wall hole, and the 
lower edge of the near side of the hole is 
less than 4 inches above the floor, and 
the far side of the hole more than 5 feet 
above the next lower level, the hole shall 
be protected by a standard toeboard, or 
an enclosing screen either of solid con¬ 
struction, or as specified in paragraph 
(e) (11) of this section. 

(c) Protection of open-sided floors, 
platforms , and runways . (1) Every open¬ 
sided floor or platform 4 feet or more 
above adjacent floor or ground level shall 
be guarded by a standard railing (or the 
equivalent as specified in paragraph (e) 
(3) of tills section) on all open sides, ex¬ 
cept where there is entrance to a ramp, 
stairway, or fixed ladder. The railing 
shall be provided with a toeboard 
wherever, beneath the open sides, 

(1) Persons can pass. 

(ii) There is moving machinery, or 

(iii) There is equipment with which 
falling materials could create a hazard. 

(2) Every runway shall be guarded by 
a standard railing (or the equivalent as 
specified in paragraph (e)(3i) of this 
section) on all open sides 4 feet or more 
above floor or ground level. Wherever 
tools, machine parts, or materials are 
likely to be used on the runway, a toe¬ 
board shall also be provided on each 
exposed side. 

Runways used exclusively for special 
purposes (such as oiling, shafting, or 
Ailing tank cars) may have the railing on 
one side omitted where operating condi¬ 
tions necessitate such omission, providing 
the falling hazard is minimized by using 
a runway of not less than 18 inches wide. 


Where persons entering upon runways 
become thereby exposed to machinery, 
electrical equipment, or other danger not 
a falling hazard, additional guarding 
than is here specified may be essential for 
protection. 

(3) Regardless of height, open-sided 
floors, walkways, platforms, or runways 
above or adjacent to dangerous equip¬ 
ment, pickling or galvanizing tanks, de¬ 
greasing units, and similar hazards shall 
be guarded with a standard railing and 
toe board. 

(d) Stairway railings and guards. (1) 
Every flight of stairs having four or more 
risers shall be equipped with standard 
stair railings or standard handrails as 
specified in subdivisions (i) through (v) 
of this subparagraph, the width of the 
stair to be measured clear of all obstruc¬ 
tions except handrails: 

(1) On stairways less than 44 inches 
wide having both sides enclosed, at least 
one handrail, preferably on the right side 
descending. 

<il) On stairways less than 44 inches 
wide having one side open, at least one 
stair railing on each side. 

(iii) On stairways less than 44 inches 
wide having both sides open, one stair 
railing on each side. 

(iv) On stairways more than 44 
inches wide but less than 88 Inches wide, 
one handrail on each enclosed side and 
one stair railing on each open side. 

(v) On stairways 88 or more inches 
wide, one handrail on each enclosed side, 
one stair railing on each open side, and 
one intermediate stair railing located ap¬ 
proximately midway of the width. 

(2) Winding stairs shall be equipped 
with a handrail offset to prevent walking 
on all portions of the treads having width 
less than 6 inches. 

(e) Railing , toe boards , and cover 
specifications. (1) A standards railing 
shall consist of top rail, intermediate rail, 
and posts, and shall have a vertical 
height of 42 inches nominal from upper 
surface of top rail to floor, platform, run¬ 
way, or ramp level. The top rail shall be 
smooth-surfaced throughout the length 
of the railing. The intermediate rail shall 
be approximately halfway between the 
top rail and the floor, platform, runway, 
or ramp. The ends of the rails shall not 
overhang the terminal posts except 
wheres uch overhang does not constitute 
a projection hazard. 

(2) A stair railing shall be of con¬ 
struction similar to a standard railing 
but the vertical height shall be not more 
than 34 inches nor less than 30 inches 
from upper surface of top rail to surface 
of tread in line with face of riser at for¬ 
ward edge of tread. 

(3) Minimum requirements for stand¬ 
ard railings under various types of con¬ 
struction are specified in the following 
subdivisions. Dimensions specified are 
based on the Ufl. Department of Agricul¬ 
ture Wood Handbook, No. 72, 1955 (No. 1 
[S4S1 Southern Yellow Pine (Modulus 
of Rupture 7,400 p.s.i.1) for wood; ANSI 
G41.5-1970, American National Standard 
Specifications for Structural Steel, for 
structural steel; and ANSI B125.1-1970, 
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American National Standard Specifica¬ 
tions for Welded and Steamless Steel 
Pipe, for pipe. 

(i) For wood railing, the posts shall 
be of at least 2-inch by 4-inch stock 
spaced not to exceed 6 feet; the top and 
intermediate rails shall be of at least 
2-inch by 4-inch stock. If top rail is 
made of two right-angle pieces of 1 -inch 
by 4-inch stock, posts may be spaced on 
8 -foot centers, with 2-inch by 4-incli 
intermediate rail. 

(Si) For pipe railings, posts and top 
and intermediate railings shall be at least 
1*4 inches nominal diameter with posts 
spaced not more than 8 feet on centers. 

(ill) For structural steel railings, posts 
and top and intermediate rails shall be 
of 2 -inch by 2 -inch by %-inch angles or 
other metal shapes of equivalent bending 
strength with posts spaced not more 
than 8 feet on centers. 

(iv) The anchoring of posts and 
framing of members for railings of all 
types shall be of such construction that 
the completed structure shall be capable 
of withstanding a load of at least 200 
pounds applied in any direction at any 
point on the top rail. 

(v) Other types, sizes, and arrange¬ 
ments of railing construction are ac¬ 
ceptable provided they meet the follow¬ 
ing conditions: 

(a) A smooth-surfaced top rail at a 
height above floor, platform, runway, or 
ramp level of 42 inches nominal; 

( b ) A strength to withstand at least 
the minimum requirement of 200 pounds 
top rail pressure; 

(c) Protection between top rail and 
floor, platform, runway, ramp, or stair 
treads, equivalent at least to that af¬ 
forded by a standard intermediate rail; 

. ( d) Elimination of overhang of rail 
ends unless such overhang does not con¬ 
stitute a hazard; such as, baluster rail¬ 
ings, scrollwork railings, paneled railings. 

(4) A standard toe board shall be 4 
inches nominal in vertical height from 
its top edge to the level of the floor, 
platform, runway, or ramp. It shall be 
securely fastened in place and with not 
more than */ 4 -inch clearance above floor 
level. It may be made of any substantial 
material either solid or with openings 
not over 1 inch in greatest dimension. 

Where material is piled to such height 
that a standard toeboard does not pro¬ 
vide protection, paneling from floor to 
intermediate rail, or to top rail shall be 
provided. 

(5) (i> A handrail shall consist of a 
lengthwise member mounted directly on 
a wall or partition by means of brackets 
attached to the lower side of the handrail 
so as to offer no obstruction to a smooth 
surface along the top and both sides of 
the handrail. The handrail shall be of 
rounded or other section that will fur¬ 
nish an adequate handhold for anyone 
grasping it to avoid falling. The ends of 
the handrail should be turned in to the 
supporting wall or otherwise arranged 
so as not to constitute a projection 
hazard. 

(ii> The height of handrails shall be 
not more than 34 inches nor less than 30 


inches from upper surface of handrail to 
surface of tread in line with face of riser 
or to surface of ramp. 

(iii) The size of handrails shall be: 
When of hardwood, at least 2 inches in 
diameter; when of metal pipe, at least 
1*4 inches in diameter. The length of 
brackets shall be such as will give a clear¬ 
ance between handrail and wall or any 
projection thereon of at least 3 inches. 
The spacing of brackets shall not exceed 
8 feet. 

(iv) The mounting of handrails shall 
be such that the completed structure is 
capable of withstanding a load of at least 
200 pounds applied in any direction at 
any point on the rail. 

( 6 ) All handrails and railings shall be 
provided with a clearance of not less than 
3 inches betw^een the handrail or railing 
and any other object. 

(7) Floor opening covers may be of 
any material that meets the following 
strength requirements: 

(i) Trench or conduit covers and their 
supports, when located in plant road¬ 
ways, shall be designed to carry a truck 
rear-axle load of at least 20,000 pounds. 

(ii) Manhole covers and their sup¬ 
ports, when located in plant roadways, 
shall comply with local standard high¬ 
way requirements if any; otherwise, they 
shall be designed to carry a truck rear- 
axle load of at least 20,000 pounds. 

(iii) The construction of floor opening 
covers may be of any material that meets 
the strength requirements. Covers pro¬ 
jecting not more than 1 inch above the 
floor level may be used providing all 
edges are chamfered to an angle with the 
horizontal of not over 30 degrees. All 
hinges, handles, bolts, or other parts 
shall set flush with the floor or cover 
surface. 

( 8 ) Skylight screens shall be of such 
construction and mounting that they are 
capable of withstanding a load of at least 
200 pounds applied perpendicularly at 
any one area on the screen. They shall 
also be of such construction and mount¬ 
ing that under ordinary loads or impacts, 
they will not deflect downward suffi¬ 
ciently to break the glass below' them. 
The construction shall be of grillwork 
with openings not more than 4 inches 
long or of slatwork with openings not 
more than 2 inches wide with length 
unrestricted. 

(9) Wall opening barriers (rails, 
rollers, picket fences, and half doors) 
shall be of such construction and mount¬ 
ing that, w'hen in place at the opening, 
the barrier is capable of withstanding a 
load of at least 200 pounds applied in any 
direction (except upward) at any point 
on the top rail or corresponding 
member. 

(10) Wall opening grab handles shall 
be not less than 12 inches in length and 
shall be so mounted as to give 3 inches 
clearance from the side framing of the 
w r all opening. The size, material, and 
anchoring of the grab handle shall be 
such that the completed structure is 
capable of withstanding a load of at least 
200 pounds applied in any direction at 
any point of the handle. 


(11) Wall opening screens shall be of 
such construction and mounting that 
they are capable of withstanding a load 
of at least 200 pounds applied hori¬ 
zontally at any point on the near side of 
the screen. They may be of solid con¬ 
struction, of grillw’ork wdth openings not 
more than 8 inches long, or of slatw T ork 
w r ith openings not more than 4 inches 
wide with length unrestricted. 

§ 1910.24 Fixed industrial atair*. 

(a) Application of requirements. The 
requirements of this section apply to 
fixed general industrial stairs. This sec¬ 
tion does not apply to stairs used for 
fire-exit purposes, to construction opera¬ 
tions, to private residences, or to articu¬ 
lated stall's, such as may be installed on 
floating roof tanks or on dock facilities, 
the angle of which changes writh the rise 
and fall of the base support. 

(b) Where fixed stairs are required . 
Fixed stairs shall be provided for access 
from one structure level to another 
where operations necessitate regular 
travel between levels, and for access to 
operating platforms at any equipment 
which requires attention routinely dur¬ 
ing operations. Fixed stairs shall also be 
provided w f here access to elevations is 
daily or at each shift for such purposes 
as gauging, inspection, regular mainte¬ 
nance, etc., where such work may ex¬ 
pose employees to acids, caustic, gases, or 
other harmful substances, or for which 
purposes the carrying of tools or equip¬ 
ment by hand is normally required. (It 
is not the intent of this section to pre¬ 
clude the use of fixed ladders for access 
to elevated tanks, towers, and similar 
structures, overhead traveling cranes, 
etc., where the use of fixed ladders is 
common practice.) Spiral stairways shall 
not be permitted except for special lim¬ 
ited usage and secondary access situa¬ 
tions where it is not practical to provide 
a conventional stairway. Winding stair¬ 
ways may be installed on tanks and 
similar round structures where the diam¬ 
eter of the structure is not less than five 
(5) feet. 

(c) Stair strength. Fixed stairways 
shall be designed and constructed to 
carry a load of five times the normal 
live load anticipated but never of less 
strength than to carry safely a moving 
concentrated load of 1,000 pounds. 

(d) Stair width. Fixed stairways shall 
have a minimum width of 22 inches. 

(e) Angle of stairway rise. Fixed stairs 
shall be installed at angles to the hori¬ 
zontal of between 30° and 50°. Any uni¬ 
form combination of rise/tread dimen¬ 
sions may be used that will result in a 
stairw T ay at any angle to the horizontal 
within the permissible range. Table D 7 1 
gives rise/tread dimensions which will 
produce a stairway within the permis¬ 
sible range, stating the angle to the hor¬ 
izontal produced by each combination. 
However, the rise/tread combinations 
are not limited to those given in Table 
D-l. 

(f) Stair treads. Each tread and the 
top landing of a stairway, where risers 
are used, should have a nose w r hich ex¬ 
tends one-half inch to 1 inch beyond the 
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face of the lower riser. Noses should have 
an even leading edge. All treads shall be 
reasonably slip-resistant and the nosings 
shall be of nonslip finish. Welded bar 
grating treads without nosings are ac¬ 
ceptable providing the leading edge can 
be readily identified by personnel de¬ 
scending the stairway and provided the 
tread is serrated or Is of definite nonslip 
design. Rise height and tread width shall 
be uniform throughout any flight of 
stairs including any foundation structure 
used as one or more treads of the stairs. 

Table D-l 


Angle to horizontal 

Rise 

(In inches) 

Tread run 
(in inches; 

am. 

m 

m 

11 

32°G6' .. 

10 ft 

3S°41'„.. 

7 

10 i| 

35 c 16'_. 

7 W 

10*4 

»°5 ? . 

7|4 

10 

88°29'. 

7^4 


4o°o*'. 

8 

9» 

41°44 / . v „. 

43°&. 

g 

9 

44°00'.. 


$ 

46*38'... 

9 

48*16' . 


8)4 

49*54'. 

8 


(g> Length of stairways. Long flights 
of stairs, unbroken by landings or inter¬ 
mediate platforms, should be avoided. 
Consideration should be given to provid¬ 
ing intermediate platforms where prac¬ 
tical and where such stairways are in 
frequent use. Stairway platforms shall 
be no less than the width of a stairway 
and a minimum of 30 inches in length 
measured in the direction of travel. 

(h) Railings and handrails. Standard 
railings shall be provided on the open 
sides of all exposed stairways and stair 
platforms. Handrails shall be provided 
on at least one side of closed stairways, 
preferably on the right side descending. 
Stair railings and handrails shall be in¬ 
stalled in accordance with the provisions 
of § 1910.23. 

Vertical clearance. Vertical clear¬ 
ance above any stair tread to an over¬ 
head obstruction shall be at least 7 feet 
measured from the leading edge of the 
tread. 

U) Open risers. Stairs having treads of 
less than 9-inch width should have open 

risers. 

W General . Open grating type treads 
are desirable for outside stairs. 

§ 1910.25 Portable wood ladders. 

(a,) Application of requirements. This 
section is intended to prescribe rules and 
establish minimum requirements for the 
construction, care, and use of the com¬ 
mon types of portable wood ladders, in 
order to insure safety under normal con¬ 
ditions of usage. Other types of special 
ladders, fruitpicker's ladders, combina¬ 
tion step and extension ladders, stock- 
Adders, aisle-way step ladders, 
shelf ladders, and library ladders are not 
specifically covered by this section. 

(b) Materials —(1) Requirements ap¬ 
plicable to all wood parts, (i) All wood 
s *J aU be of the species specified in 
raoie D-5, seasoned to a moisture con- 
^ not more than 15 Percent; 
smoothly machined and dressed on all 


sides; free from sharp edges and splin¬ 
ters; sound and free by accepted visual 
inspection from shake, wane, compres¬ 
sion failures, decay, or other irregulari¬ 
ties except as hereinafter provided. Low- 
density wood shall not be used. 

(ii) Black streaks in western hemlock 
shall not be considered an irregularity, 
except that chambers associated with 
black streaks, when present in the part, 
shall be limited as specified for pitch and 
bark pockets. 

(2) Permissible irregularities in side 
rails and back rails .ii) The general slope 
of grain in side rails of minimum dimen¬ 
sion shall not be steeper than 1 in 12, 
except that for ladders under 10 feet in 
length and having flat steps for treads, 
the general slope of grain shall not be 
steeper than 1 in 10. The slope of grain 
in areas of local grain deviation shall 
not be steeper than 1 in 12 or 1 in 10 
as specified above when occurring on the 
edges or in the outer one-fourth of the 
width of the wide face. Local areas of 
grain deviation within the center half 
of the width of the wide face may con¬ 
tain grain slope as steep as 1 in 8. Local 
deviations of grain associated with other¬ 
wise permissible irregularities are 
permitted. 

(ii) Knots shall not appear hi narrow 
faces of side rails. Knots, if tight and 
sound and less than one-half inch in 
diameter, are permitted on the wide face 
provided they are at least one-half inch 
back from either edge and not more 
frequent than 1 to any 3 feet of ladder 
length. 

(iii) Pitch and bark pockets are per¬ 
mitted provided they are not more than 
one-eighth inch in width, or more than 
2 inches in length, or more than one- 
half inch in depth, and then only if they 
are not more frequent than 1 to any 3 
feet of ladder length. 

(iv) Checks are permitted on side rails 
provided they are not more than 6 inches 
in length or more than one-half inch in 
depth. 

(v) Occurrences of compression wood 
in relatively small amounts and posi¬ 
tively identified by competent and con¬ 
scientious visual inspection of side rails 
are permitted provided no single streak 
shall exceed one-half inch in width nor 
shall the aggregate of streaks exceed 
one-fourth of the face of the side rail. 
Borderline forms of compression wood 
not positively identified by competent 
and conscientious visual inspection are 
permitted. Ladder parts containing bow 
or crook which would interfere with the 
operation of the ladder shall not be used. 

(3) Permissible irregularities in flat 
steps , rungs, and cleats . (i) The general 
slope of grain in flat steps of minimum 
dimension shall not be steeper than 1 in 
12, except that for ladders under 10 feet 
in length the slope of grain shall not be 
steeper than 1 in 10. The slope of grain 
in areas of local deviation shall not be 
steeper than lin 12 orlinl 0as speci¬ 
fied above. For all ladders, cross grain 
not steeper than 1 in 10 are permitted in 
lieu of 1 in 12, provided the size is in¬ 
creased to afford at least 15 percent 


greater calculated strength than for lad¬ 
ders built to minimum dimensions. Local 
deviations of grain associated with other¬ 
wise permissible irregularities are 
permitted. 

(ii) The general slope of grain and 
that in areas of local deviations of grain 
shall not be steeper than 1 in 15 in rungs 
and cleats. For all ladders cross grain 
not steeper than 1 in 12 are permitted in 
lieu of 1 in 15, provided the size is in¬ 
creased to afford at least 15 percent 
greater calculated strength for ladders 
built to minimum dimensions. Local de¬ 
viations of grain associated with other¬ 
wise permissible irregularities are 
permitted. 

(iii) Knots over one-eighth inch in di¬ 
ameter shall not appear in rungs. Knots 
shall not appear in the narrow faces of 
flat steps and cleats. Knots appearing in 
the wide faces of flat steps and cleats 
shall not exceed a diameter of one-fourth 
inch. 

(4) Classification of species of wood. 
Table D-5 gives a list of native woods, 
divided into four groups on the basis of 
mechanical properties considered from 
the standpoint of use for ladder 
construction. 

(i) All minimum dimensions and spec¬ 
ifications set forth hereinafter for side 
rails and flat steps are based on the 
species of wood listed in Group 3 in Table 
D-5 except where otherwise provided. 
The species of all other groups may be 
substituted for those of Group 3 when 
used in sizes that provide at least equiva¬ 
lent strength. (See Table D-5 for sug¬ 
gested methods of size adjustment.) 

(ii) All minimum dimensions and 
specifications set forth hereinafter for 
rungs and cleats are based on the species 
of wood listed in Group 1 in Table D-5. 
Cleats may be made of species of any 
other group provided that the cross- 
sectional dimensions specified for Group 
1 species are increasd by the factors 
shown in this subdivision (based on the 
percentages of Table D-5) for the species 
group of which the cleats are to be made. 

F actor fob Increase in 


Each Width only 
Species group dimension (thickness 

unchanged) 


1 . LOO 1.00 

2 . 1.08 1.05 

3 . Ill 1.19 

4 . 1.17 L 26 


(5) Metal parts. All metal parts shall 
be made of aluminum, steel, wrought 
iron, malleable iron, or other material, 
adequate in strength for the purpose 
intended. 

(c) Construction requirements —(1) 
Basic of requirements. (1) Dimensions 
specified hereinafter for wood ladders are 
the minimum dressed cross-sectional 
dimensions for the types of ladders 
herein designated, based on the species 
of woods specified in paragraph (b) (4) of 
this section, at a moisture content of 15 
percent. The dimensions for side rails 
are based on a mortise or gain as speci¬ 
fied for the various types of ladders for 
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step or rung attachments. Where the 
strength of the side rails or back legs is 
reduced by a greater mortise or gain 
than shown, or where it is desired to use 
a cross section for any wood part either 
dimension of which is less than that 
specified, the required dimensions may be 
found as indicated in subdivision (ii> of 
this subparagraph. 

(ii) For the side rails of single exten¬ 
sion and sectional ladders, the proposed 
section shall develop an actual stress per 
square inch not greater than 2,150 
pounds for Group 1 woods, 2,000 pounds 
for Group 2 woods, 1,600 pounds for 
Group 3 woods, or 1,375 pounds for 
Group 4 woods when computed by the 
following formula applying to rectangu¬ 
lar sections, with a maximum tolerance 
of 5 percent over these stresses: 

3 LD (P+W/16) 15 LD (25-f W/16) 

S= -=- 

2 B (D*-d*) B (D* —0.67) 

P 25 pounds, which is the normal com¬ 
ponent on each rail of a load of 200 
pounds at the center of the ladder, 
equally distributed between the 
rails, when the foot of the ladder is 
moved out of the perpendicular by 
one-quarter of its length. 

S — Stress in extreme fiber in pounds per 
square inch. 

W = Weight of ladder in pounds. 

L = Maximum working length of ladder in 
inches. 

B-Net thickness of each side rail in 
inches. 

f> = Depth of side rail in Inches. 

d = Diameter of hole board for rung (d* 
shall be taken as not less than 0.67). 

(iii) Adjustment of sizes for wood 
parts of stepladders and other ladder 
types covered by this section may be 
made as follows: 

(a) The dimensions specified in later 
sections for parts having rectangular 
cross sections generally represent only 
one of a number of possible combina¬ 
tions of thickness and width which could 
satisfy the requirements for strength 
and stiffness. Depending upon the mate¬ 
rial sizes available, manufacturing prac¬ 
tices. and like factors, parts produced by 
a particular manufacturer may or may 
not agree exactly with the sizes given 
later. The following provisions provide 
means for determining equality of load¬ 
carrying capacity of parts of different 
sizes or of determining sizes needed to 
provide equality. 

(b) Any changes in dimensions shall 
result in a change in the width-thickness 
ratio for side rails of back legs not 
greater than 25 percent from the ratio 
for a corresponding ladder as now 
covered in this section. 

(c) Where both dimensions are dif¬ 
ferent from those specified, the load¬ 
carrying capacity in bending of a part 
will be equal to or greater than that of 
a part of specified dimensions if the ratio 
Pt/Pi is not less than 1, where 

Pa BJ)P 


Pi BiDP 

and 

B = Dimension of the part at right 
angles to the direction of load 
(width of a step, thickness of a 
side rail or back leg). 
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D =Dimension of the part parallel to 
the direction of loftd (thickness 
or a step, width of a side rail or 
back leg). 

B Di = Dimensions as specified. 

BiDt— Dimensions of part being considered. 

id) The dimensions to be used in the 
computations are net dimensions. For 
example, in the case of a stepladder side 
rail, the dimension B is to be taken as 
the gross thickness of the rail minus the 
depth of the gain for the steps. Where 
there is a rung hole at the center of 
depth of a rail, a somewhat more ac¬ 
curate comparison may be made by the 
use of the formula 

Pj BxDi 


Pi BiDj (Di*-d«) 

where the symbols have the same mean¬ 
ings as before and d is the diameter of 
the hole for the rung tenon. In most 
instances the difference in results cal¬ 
culated by this and by the earlier formula 
will be slight. 

(2) Portable stepladders. Stepladders 
longer than 20 feet shall not be supplied. 
Stepladders as hereinafter specified shall 
be of three types: 

Type I—Industrial stepladder, 3 to 20 feet 
for heavy duty, such as utilities, contractors, 
and industrial use. 

Type II—Commercial stepladder. 3 to 12 
feet for medium duty, such as painters, 
offices, and light industrial use. 

Type in—Household stepladder, 3 to 6 feet 
for light duty, such as light household use. 

(i) General requirements, (a) Slope is 
the inclination of side rails or back legs 
with respect to the vertical and is ex¬ 
pressed as a deviation from the vertical 
per unit length of the member. Step- 
ladders shall be so constructed, that 
when in the open position, the slope of 
the front section shall not be less than 
3Vfe inches and the slope of the back sec¬ 
tion not less than 2 inches, for each 
12-inch length of side rail. 

(b) A uniform step spacing shall be 
employed which shall be not more than 
12 inches. Steps shall be parallel and 
level when the ladder is in position for 
use. 

(c > The minimum width between side 
rails at the top, inside to inside, shall be 
not less than 11 Ms inches. From top to 
bottom, the side rails shall spread at 
least 1 inch for each foot of length of 
stepladder. 

(d) When minimum thickness of side 
rails is used, steps shall be closely fitted 
into the grooves in the side rails one- 
eighth inch in depth with a tolerance of 
one thirty-second inch, and shall be 
firmly secured as hereinafter described: 
or they shall be closely fitted into metal 
brackets of an equivalent strength, 
which in turn shall be firmly secured to 
the side rails. The depth of groove herein 
provided may be increased in proportion 
to the thickness of side rails as provided 
in subdivisions (ii) (a), (iii) (a). and (iv) 
(a) of this subparagraph. 

(e) All stepladders shall have a top 
with wood or metal brackets or fittings 
tightly secured to the top, side rails, and 
back legs, to allow free swinging of the 


back section without excessive play or 
wear at the joints. 

(/) A metal spreader or locking device 
of sufficient size and strength to securely 
hold the front and back sections in open 
positions shall be a component of each 
stepladder. The spreader shall have all 
sharp points covered or removed to pro¬ 
tect the user. For Type III ladder, the 
pail shelf and spreader may be combined 
in one unit (the so-called shelf-lock 
ladder). 

(g) When measured along the front 
edge of the side rails, all stepladders 
shall measure within 3 inches of the 
specified length. 

(h) Where bucket shelves are pro¬ 
vided, they shall be constructed to sup¬ 
port a load of 25 pounds and shall be so 
fastened that they can be folded up 
when the ladder is closed. 

(i) All metal parts and fittings shall be 
securely attached by means of rivets, 
bolts, screws, or equivalent fasteners. 

(ii) Type I industrial stepladder. (a) 
(I) The minimum dimensions of the 
parts of the Type I stepladder shall be as 
shown in Table D-2 when made of Group 
2 or Group 3 woods. 

(2) The minimum thickness of side 
rails provides for the cutting of a groove 
of one-eighth inch in depth with the 
tolerance indicated in subdivisions (i) 
(d) of this subparagraph, and shall be 
increased when grooves of greater depth 
are used. 

(6) Steps shall be secured with at least 
two 5-d nails at each end, or the equiva¬ 
lent thereof. Each step shall be rein¬ 
forced by a steel rod not less than 0.160 
Inch in diameter with standard commer¬ 
cial tolerances, which shall pass through 
metal washers of sufficient thickness and 
diameter on each end to prevent press¬ 
ing—into the side rails, and a truss block 
which shall be fitted between the rod and 
the center of each step, or by a metal 
angle brace on each end firmly secured 
to the steps and side rails, or by con¬ 
struction of equivalent strength and 
safety. Where the rod reinforcement 
construction is used, the bottom step 
shall be provided further with a metal 
angle brace on each end which shall be 
securely attached to the bottom step and 
side rails. In addition, all steps 3 5 /a inches 
wide and 27 inches or more in overall 
length and all steps 4 y 4 inches wide and 
32 inches or more in overall length shall 
be provided with a metal angle brace at 
each end securely attached to the step 
and side rail. 

(c) The back section shall be braced 
by one of the following methods: 

(1) The back legs shall be braced with 

iy 8 -inch diameter rungs of Group 1 
woods (see Table D-5>, or material of 
equivalent strength, having %-inch di¬ 
ameter tenons or oval wood rungs, or 
rectangular wood rungs of equivalent 
strength, spaced not more than 12 inches 
apart. The back legs shall be bored with 
holes either extending through the legs 
or to within three-six teentlis inch of the 
outside face of the legs, the size of the 
hole to be such as to insure a tight fit for 
the rung. The shoulder of the rung shall 
be forced firmly against the leg, and the 
tenon secured in place with a nail, or the 
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equivalent thereof, to prevent turning of 
the rungs. The back legs shall be braced 
by a metal angle brace on each side, se¬ 
curely fastened to tfie rung and the back 
legs, one rung to be braced for each 4 feet 
of length or fraction thereof, on ladders 
4 feet or more in length, with braces re¬ 
quired only on the bottom rung for lad¬ 
ders that are 4 feet or shorter. Where 
rungs are more than 28 inches in length 
between the back legs they shall be pro¬ 
vided with center bearing consisting of 
a wood bar not less than % by 2 inches 
in cross-section securely nailed to each 
rung passing through it and long enough 
to include each rung longer than 28 
inches. 

(2) The back leg shall be braced with 
horizontal wood bars of Group 1, 2, or 
3 woods in Table D-5 and not less than 
% by 2Vi Inches in cross-section, spaced 
not more than 12 inches apart. The ends 
of the bars shall fit into metal sockets 

Table 


of not less than 20-gauge (Manufactur¬ 
ers Standard) steel, or other material of 
equivalent strength, or into mortises of 
not less than one-eighth inch (tolerance 
of ±one-thirty-second inch) in depth in 
the back legs. A steel rod not less than 
0.160 inch in diameter with standard 
commercial tolerance shall pass through 
the back legs, the bar, and at each end 
through metal washers of sufficient diam¬ 
eter and thickness to prevent passing 
into the back legs. The back legs shall 
also be braced by a metal angle brace 
on each side, securely fastened to the 
bar and to the legs, one bar to be so 
braced for at least each 4 feet of length 
or fraction thereof, with braces required 
only on bottom bar for ladders that are 
4 feet or shorter. Metal sockets when used 
shall be attached to the back lags by 
rivets or by means of a rod running 
through the sock or equivalent thereof. 

D-3 


DIMENSIONS FOR TYPE I STEP LADDER 



Length, 12 fret and less 

Length, 14 and 16 feet 

Length. 18 and 20 feet 


Thickness 

(inch) 

Depth 

(Inches) 

Thickness 

(inch) 

Depth 

(Indies) 

Thickness 

(inch) 

Depth 

(Inches) 

Bide rails. 

. 

3 M 

2 Ha 


1 H« 

314 

Back U*s._. 

. 

3 H 




ik 

Step®. 

. 


4 *4 

Tops. 

. 

Wx 



3 9ia 

614 


DIMENSIONS FOR TYPE II STEP LADDER 


Length, 3 to 8 feet Length. 10 feet Length. 12 feet 


Thickness Depth Thickness Depth Thickness 

(inch) (inches) (inch) (Inches) (Inch) 


Depth 

(inches) 


Side rails . 
Back legs. 

Steps. 

Top. 


M 


sfj 

s 


1 


2H 

314 

5 


3 

2 

3 M 
5 


(d) The back legs shall be reinforced 
by a rivet through the depth of the leg 
above the hinge point, by metal plates 
or collars at the hinge point, or by other 
means suitable for preventing splitting 
of the back leg from the hinge pin to the 
top. 

(iii) Type II covimercial stepladder. 
<ani) The minimum dimensions of the 
Parts of the Type II stepladder shall be 
as given in Table D-3 when made of 
Group 2 or Group 3 woods. 

(2) The minimum thickness of side 
rails provides for the cutting of a groove 
of one-eighth inch in depth with the tol¬ 
erance indicated in subdivision (i) (d) of 
this subparagraph, and shall be increased 
when grooves of greater depth are used. 

<b) Steps shall be secured with at least 
two 6-d nails at each end, or the equiva¬ 
lent thereof. Each step shall be rein¬ 
forced by by a steel rod not less than 
0160 inch in diameter with standard 
commercial tolerances which shall pass 
through metal washers of sufficient 
thickness and diameter on each end to 
prevent pressing into the side rails, and a 
truss block shall be flttted between the 
truss rod and center of each step; or by a 
metal angle brace on each end firmly 
secured to the steps and side rails; or by 
construction of equivalent strength and 


safety. Where the rod reinforcement con¬ 
struction is used, the bottom step shall be 
provided further with a metal angle 
brace on each end which shall be securely 
attached to the bottom step and side 
rails. In addition all steps 27 inches or 
more in overall length shall be provided 
with a metal angle brace at each end 
securely attached to the step and side 
rails. 

(c) The back legs shall be braced by 
one of the three following methods; 

(I) ( i ) With ?/ 8 -inch diameter wood 
dowels of Group 1 woods (see Table D-5) 
or material of equivalent strength having 
not less than %-inch tenons firmly se¬ 
cured in the back legs and spaced not 
more than 12 inches apart. The back legs 
shall be bored with holes either extending 
through the legs or to within three-six¬ 
teenths inch of the outside face of the 
legs, the size of the hole to be such as to 
insure a tight fit for the dowel. The 
shoulder of the dowel shall be forced 
firmly against the leg and the tenon se¬ 
cured in place with a nail, or the equiva¬ 
lent thereof, to prevent turning of the 
dowel. 

(it) A bar connecting two or more of 
the dowels shall be provided on all lad¬ 
ders of 6 feet or more. The cross-sec¬ 
tional dimensions of the bar shall be the 


same as the cross-sectional dimensions of 
the back legs, and the dowels shall pass 
through holes at the centerline of the 
bar. The bar shall be attached at the 
center of the length of the lower two 
dowels on a 6-foot ladder and shall ex¬ 
tend upward one dowel for each 2 feet of 
length. 

(2) With wood dowels as set forth in 
this subdivision (iii) (c)(1), plus an in¬ 
verted V bracing of %- by 144-inch ma¬ 
terial through which the dowels extend, 
the length of the V to extend two-thirds 
of the way up the back. 

(3) With horizontal bracing of Group 
1, 2, 3, or 4 woods (see Table D-5) not 
less than % by 2 inches in cross-section, 
the ends of which shall fit into metal 
sockets of not less than 20-gauge (Man¬ 
ufacturing Standard), steel, or other 
material of equivalent strength or into 
mortises not less than one-eighth inch 
in depth in back legs. The bars shall be 
reinforced by steel rods not less than 
0.160 inch in diameter with standard 
commercial tolerances which shall pass 
through the back legs, the bar, and, at 
each end, through metal washers of suffi¬ 
cient diameter and thickness to prevent 
pressing into back legs. The spacing of 
such braces shall not exceed 3 feet, and 
there shall be one brace on 3- and 4-foot 
ladders, two braces on 5- and 6-foot lad¬ 
ders. three braces on 7- and 8-foot 
ladders, and four braces on 10- and 12- 
foot ladders. The bottom bar shall not 
be more than 18 inches from the bottom 
of the ladder, and, where only one bar 
is used, it shall be braced by a metal 
angle brace on each end securely at¬ 
tached to the bar and the back leg. 

(iv) Type III household stepladder. 
(a) The minimum dimensions of the 
parts of the Type m stepladder shall be 
as follows when made of Group 2 or 
Group 3 woods. 


Length. 3 to 6 feet 


Thickness Depth 

(inch) (incites) 


Side rails., 
Back kgs.. 

Steps_ 

Top. 


8 



5 


The minimum thicknesses of side rails 
provide for the cutting of a groove one- 
eighth inch in depth with the tolerance 
indicated in subdivision <i)(d) of this 
subparagraph, and shall be increased 
when grooves of greater depth are used. 

( b ) Steps shall be secured with at 
least one 6-d nail at each end, or the 
equivalent thereof. Each step shall be 
reinforced by a steel rod not less than 
0.160 inch in diameter with standard 
commercial tolerance which shall pass 
through metal washers of sufficient 
thickness and diameter to prevent press¬ 
ing into the side rails, or by a metal 
brace at each end firmly secured to steps 
and side rails or by construction of 
equivalent strength and safety. Where 
the rod reinforcement construction is 
used, the bottom step shall be provided 
further with a metal angle brace on each 
end which shall be securely attached to 
the bottom step and side rail. 
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(c) Back legs shall be braced by one 
of the two following methods or by con¬ 
struction of equivalent strength and 
safety *. 

( 1 ) By diagonal slates of groups 1, 2, 

3. or 4 wood (see Table D-5) not less 
than A by 1^4 inches securely fastened 
to the back legs by nails, screws, or the 
equivalent thereof. 

(2) With horizontal bracing of Groups 
1, 2, 3, or 4 wood (see Table D-5) not less 
than % by 1% inches in cross section, the 
ends of which shall fit into metal sockets 
of not less than 20-gauge (Manufactur¬ 
ing Standard) steel or other material of 
equivalent strength or into mortises not 
less than one-eighth inch in depth in 
back legs. The bars shall be reinforced by 
steel rods not less than 0.160 inch in 
diameter with standard commercial 
tolerances which shall pass through the 
back leg, the bar, and at each end 
through metal washers of sufficient 
diameter and thickness to prevent press¬ 
ing into each leg. The spacing of such 
bars shall not exceed 3 feet, and there 
shall be one brace on 3- and 4-foot 
ladders, two braces on 5- and 6-foot 
ladders. The bottom bar shall be not 
more than 18 inches from the bottom of 
the ladder. 

(3) Portable rung ladders. Portable 
rung ladders as herein specified shall be 
of four types, as follows: single ladder; 
two-section extension ladder; section 
ladder; trestle and extension trestle 
ladder. 

(1) General requirements, (a) The 
base or lower portion of a ladder may 
have either parallel sides or flared sides 
in accordance with commercial practice. 

(b) Rungs shall be parallel, level, and 
uniformly spaced. The spacing shall be 
not more than 12 inches, except as here¬ 
inafter specified. 

(c) All holes for wood rungs shall 
either extend through the side rails or 
be bored so as to give at least a thirteen- 
sixteenths-inch length of bearing to the 
rung tenon. In through-bored construc¬ 
tion, the rungs shall extend at least flush 
with the outside rail surface. All holes 
shall be located on the center line of the 
wide face of the side rails and shall be 
of such size as to insure a tight fit for 
the rung. The shoulder of the rung shall 
be forced firmly against the side rails 
and the tenon secured in place with a 
nail or the equivalent thereof, for the 
sole purpose of preventing thtf turning of 
tire rung and maintaining the rung posi¬ 
tion in the side rail. 

(d) Round rungs shall be of Group 1 
woods (see Table D-5), shall be not less 
than l Vs inches in diameter for lengths 
up to 36 inches between side rails and lVu 
inches in diameter for lengths over 36 up 
to and including 72 inches, and shall 
have not less than seven-eighths-inch- 
diameter tenons, or rungs of equivalent 
strength and bearing shall be provided. 
When rungs are 28 inches or more in 
length between side rails, they shall, in 
addition, be provided with center bearing. 

(e) Oval rungs or rungs of any other 
cross section may be used provided they 
are secured by a nail at each end or the 
equivalent thereof, and have at least the 


same strength and bearing as round 
rungs of the same length. 

(/) All metal parts and fittings shall be 
securely attached by means of rivets, 
bolts, screws, or equivalent fasteners. 

(g) The construction and assembly of 
the movable parts shall be such that they 
shall operate freely and securely without 
binding or unnecessary play. 

( h ) When measured along the side 
rails, no rung ladder or section thereof 
shall be more than 4 inches shorter than 
the specified length. 

(i) Nonslip bases shall be securely 
bolted, riveted, or attached by equivalent 
construction to the side rails. 

(j) Hooks shall be securely bolted or 
riveted to the side rails or equivalent 
construction and shall be of such dimen¬ 
sions as to withstand the loads imposed 
upon them. 

(ii) Single ladder, (a) Single ladders 
longer than 30 feet shall not be supplied. 

(6) The minimum dimensions of the 
side rails of the single ladder shall be as 
follows when made of group 2 or group 3 
woods: 


Length of ladder (feet) Thickness Depth 
(Inches) (inches) 


Up to and including 16. 134 2)4 

Over 16 up to and Including 22... 134 2*4 

Over 22 up to and including 30— 134 3 


(c) Smaller side rails will be accept¬ 
able in all ladders of this type when rein¬ 
forced by a steel wire, rod, or strap run¬ 
ning the length of the side rails and ade¬ 
quately secured thereto. Where such 
reinforcement is used, the reinforced 
rails shall be equivalent in strength to 
the side rails specified in this subdivision 

(ii) (b), 

(d) The width between the side rails 

at the base, inside to inside, shall be at 
least 11 y 2 inches for all ladders up to 
and including 10 feet. Such minimum 
widths shall be increased at least one- 
fourth inch for each additional 2 feet 
of length. 1 

(iii) Two-section ladder, (a) Two-sec¬ 
tion extension ladders longer than 60 
feet shall not be supplied. All ladders of 
this type shall consist of two sections, one 
to fit within the side rails of the other, 
and arranged in such a manner that the 
upper section can be raised and lowered. 

(b) The minimum dimensions of the 
side rails of the two-section extension 
ladder shall be not less than specified 
in Table D-4 of this section. 

(c) The minimum dimensions of side 
rails set forth in Table D-4 are based on 
the maximum working length, which is 
the size of ladder less the minimum over¬ 
lap, which shall be as follows: 

Overlap 


Size of ladder (feet): (feet) 

Up to and Including 36- 3 

Over 36 up to and including 48- 4 

Over 48 up to and Including 60- 5 


(d) Smaller side rails will be accept¬ 
able in all ladders of this type when 
reinforced by a steel wire, rod, or strap 
running the length of the side rails and 
adequately secured thereto. Where such 
reinforcement is used, the reinforced 


rails shall be equivalent in strength to 
the side rails specified in Table D-5. 

<e) The minimum distance between 
side rails of the bottom section, inside to 
inside, shall be 14& inches on ladders 
up to and including 28 feet; 16 inches 
on all ladders over 28 feet up to and 
including 40 feet; 18 inches on all lad¬ 
ders over 40 feet. 

(/) All locks and guide irons shall be 
of metal and shall be of such construc¬ 
tion and strength as to develop the full 
strength of the side rails. All locks shall 
be positive in their action. The guide 
irons shall be securely attached and so 
placed as to prevent the upper section 
from tipping or falling out while rais¬ 
ing, lowering, or in use. 

(g) (1) Ladders of this type may be 
equipped with a rope and pulley, which 
shall be securely attached to the ladder 
in such manner as not to weaken either 
the rungs or the side rails. The pulley 
shall be not less than V/\ inches in 
diameter. 

( 2) The rope used with the pulley shall 
be not less than five-sixteenths inch in 
diameter having a minimum breaking 
strength of 560 pounds, and shall be suffi¬ 
cient length for the purpose intended. 

(iv) Sectional Ladder, (a) Assembled 
combinations of sectional ladders longer 
than lengths specified in this subdivision 
(iv) (b) shall not be used. 

(b) The minimum dimensions of side 
rails shall be as follows for Group 2 or 
Group 3 woods: 


Assembled length of ladder (feet) Thickness 
(inches) 

Depth 

(inches) 

Up to and Including 21.- 134 JK 

Over 21 up to and Including 31-.- 134 

Table D-^ 

4—Dimensions or Side Rails for Two- 
Section Ladder 


Rafl 


bite 0! laauer, overau lcngui 

(feet) Thickness 

(inches) 


Depth 

(Inches) 

For group 2 woods 

16 . ... 

. 1M* 

X 

* 

20 

. IMe 

X 

2'A 

24 

.. 1M« 

X 

234 

28 

.. 1VU 

X 

Vi 

32 

;;;. m 

X 

Vi 

36 

. IMo 

>: 


40 

. 1M# 

X 

2 X 

44 

. Ws 

X 

3 





For group 3 woods 

16 

. 134 

X 

t 

m 

20 _ 

. 1 h 

X 

24 

m 

X 

m 

28 

::. 134 

X 

2'( 

32 

. m* 

X 

36 

. v>u 

X 

3 

40 

. .-.- m 

X 

3 

44 

. P4 

X 

4S*f*2 

... 134 

X 

66-60 

. 134 

X 




— 


(c) Ladders of this type shall ha\e 
either straight sides slightly converging 
toward the top of each section, or shau 
have flaring sides at the bottom of the 
first (or bottom) section, with the top 
section having converging side rails to a 
width that shall be not less than 4 inches. 
Except for the top section, the minimum 
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width between side rails shall be 11 
inches. 

(1) Adjacent sections shall be jointed 
by means of a groove in the bottom end 
of each rail of the upper of the two sec¬ 
tions setting firmly over extensions out¬ 
side the side rails, of the topmost rung 
of the next lower section and, at the 
same time, a groove in the top end of 
each rail of the lower of the two sections 
setting firmly over the bottom rung. In¬ 
side the side rails, of the section next 
above. 

(2) The distance between the two 
rungs (top-most rung of one section, bot¬ 
tom rung of the section next above) 
mentioned in this subdivision (iv) (c) (1) 
shall not be less than 1 foot. 

(3) The fit between rail grooves and 
rungs mentioned in this subdivision (iv) 
(c)(1) shall be such as to provide a good 
fit without binding or unnecessary play. 

(4) The grooved ends of the sections 
shall be reinforced with a metal plate of 
not less than 18-gauge (Manufacturing 
Standard) material properly secured 
thereto, and a rivet adjacent to the 
groove, extending through the depth of 
the rail, or the equivalent thereof. 

(v) Trestle and extension trestle lad- 
der. (a) Trestle ladders, or extension sec¬ 
tions or base sections of extension trestle 
ladders longer than 20 feet shall not be 
supplied. 

(b) The minimum dimensions of the 
side rails of the trestle ladder, or the 
base sections of the extension trestle lad¬ 
der, shall be as follows for Group 2 or 
Group 3 woods. 


Sire of ladder (feet) 

Thickness 

(inches) 

Depth 

(Inches) 

Up to and including 16 _ .. 

Over 16 up to and including 20. 

1 M« 

lh« 

3 


The minimum dimensions of the side 
rails of the extension section of the ex¬ 
tension trestle ladder, which shall have 
parallel sides, shall be as follows for 
Group 2 or Group 3 woods. 


Size of ladder (feet) 

Thickness 

(inches) 

Depth 

(inches) 

Up to and including 12 . 

Over 12 up to and including 16.. 
Over 16 up to and including 20 .. 

lfU 

1 H« 

2 

2H 

2f4 


(c) Trestle ladders and base sections 
of extension trestle ladders shall be so 
spread that when in an open position the 
spread of the trestle at the bottom, inside 
to inside, shall be at least 5 V 2 inches per 
foot of the length of the ladder. 

(d) The width between the side rails 
at the base of the trestle ladder and base 
sections of the extension trestle ladder 
shall be at least 21 inches for all ladders 
and sections up to and including 6 feet. 
Longer lengths shall be increased at least 
linch for each additional foot of length. 
The width between the side rails of the 
extension sections of the trestle ladder 
shall be not less than 12 inches. 

(e) The tops of the side rails of the 
trestle ladder and the base section of the 
extension trestle ladder shall be beveled, 
or equivalent construct!cm, and shall be 


provided further with a metal hinge to 
prevent spreading. 

</) A metal spreader or locking device 
to hold the front and back sections in an 
open position, and to hold the extension 
section securely in the elevated position, 
shall be a component of all extension 
trestle ladders and all trestle ladders over 
12 feet in length. 

(g) Rungs shall be parallel and level. 
On the trestle ladder, or on the base sec¬ 
tions of the extension trestle ladder, 
rungs shall be spaced not less than 8 
inches or more than 18 inches apart; on 
the extension section of the extension 
trestle ladder, rungs shall be spaced not 
less than 6 inches or more than 12 inches 
apart. 

(4) Special-purpose ladders. All spe¬ 
cial-purpose ladders shall comply with 
the appropriate requirements of sub- 
paragraphs (1), (2), and (3) of this 
paragraph, except as hereinafter modi¬ 
fied in this subparagraph. 

(i) Platform stepladder. A platform 
stepladder is a modification of a portable 
stepladder with a working platform pro¬ 
vided near the top. 

(a) Platform stepladders shall be 
made in accordance with the require¬ 
ments of type I stepladders or in accord¬ 
ance with the requirements for type n 
stepladders. 

(b) The slope of the back section shall 
be such that a vertical from the back 
edge of the platform will strike the floor 
at a distance measured tow^ard the front 
section of not less than 3 inches from the 
base of the back section. 

(c) The minimum width between side 
rails at the platform shall be not less 
than 15 inches. 

(d) The back legs and side rails shall 
extend at least 24 inches above the plat¬ 
form and shall be connected with a top 
member to form a three-sided rail, or 
equivalent construction shall be provided. 

<e) Platforms shall be so constructed 
as to be capable of supporting a load of 
200 pounds placed at any point on the 
platform. 

(/) A separate spreader may be 
omitted from platform ladders in which 
the height to the platform is 6 feet or 
less. If the spreader is omitted, the plat¬ 
form shall be so designed as to function 
as a spreader or locking device to hold 
the front and back sections securely in an 
open position, with the connection be¬ 
tween side rails and back legs being 
through the metal parts of the platform. 
The wood parts of a combined wood and 
metal platform functioning as a spreader 
shall not be depended upon to contribute 
to the spreading or locking action. 

(ii) Painters stepladder . (a) Painter’s 
stepladders longer than 12 feet shall not 
be supplied. 

(6) Painter's stepladders shall be made 
in accordance with the requirements of 
type n stepladders except for the fol¬ 
lowing: 

(1) The top may be omitted. 

(2) A rope spreader may be substi¬ 
tuted for the metal spreader required in 
subparagraph (2) (i) (f) of this para¬ 
graph. The rope shall not be less than 
No. 6 sash cord or its equivalent. 


(iii) Mason's ladder. A mason's ladder 
is a special type of single ladder intended 
for use in heavy construction work. 

(a) Mason’s ladders longer than 40 
feet shall not be supplied. 

( b ) The minimum dimensions of the 
side rails w r hen made of Group 2 or 
Group 3 woods and rungs (Group 1 
woods) of the mason’s ladder shall be as 
follows: 



Hide rails 

Diameter 

Length of ladder 
(feet) 

Thick* 

OMft 

(Inches) 

Depth 

(Inches) 

Hung Tenon 
(indies) (Inches) 

Up to arid 
including 22 .. 

1M 


1?* 1 

Over 22 up to 
and including 
40. 

IH 

4M 

1 


(c) The width between the side rails 
at the bottom rung, inside to inside, shall 
be not less than 12 inches for all ladders 
up to and including 10 feet. Such mini¬ 
mum widths shall be increased by at 
least one-fourth inch for each additional 
2 feet of length. 

(d) Rungs shall be parallel and level 
and shall be spaced not less than 8 inches 
or more than 12 inches apart. 

(5) Trolley and side-rolling ladders — 
(i) Length. Trolley ladders and side¬ 
rolling ladders longer than 20 feet should 
not be supplied. 

(ii) Dimensions. The dimensions of the 
side rails shall not be less than the fol¬ 
lowing for Group 2 or Group 3 woods. 


Length of side rails (feet) 

Tliickuess Depth 
(Inch) (indie*) 

Up to and including 10 . . 

»-Ha 

3 

Over 10 up to and including 20... 

2 *>a 

3*% 


The minimum thicknesses of side rails 
provide for the cutting of a groove not 
over one-eighth inch in depth and shall 
be increased when grooves of greater 
depth are used. Flat steps shall have the 
following minimum dimensions for 
Group 2 or Group 3 woods. 


Length of step (Inches) Thickness W idth 

(iuch) (1 riches) 


Up to and including 16 . aafo 3 

Over 16 up to and including 20 ... 31: 

Over 20 up to and including 24... 3> '♦ 

Over 24 up to und Including 28... s+i* \ 


(ill) Width. The width betw’een the 
side rails, inside to inside, shall be at 
least 12 inches. 

(iv) Step attachment. Flat steps shall 
be inset in the side rails one-eighth inch 
and secured with at least two 6-d nails 
at each end or the equivalent thereof. 
They shall be reinforced with angle 
braces or a 'H«-inch steel rod. 

(v) Locking device. Locking devices 
should be provided on all trolley ladders. 

(vi) Tracks, (a) Tracks shall be wood, 
or metal (excluding cast iron), or a com¬ 
bination of these materials. 

(6) Tracks for the top end of ladders 
shall be fastened securely and shall be so 
constructed that the wheels will not 
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jump the track. Tracks shall be so de¬ 
signed as to provide for all probable loads 
to which they will be subjected. 

(c) The supports shall be securely fas¬ 
tened by lag screws, machine, hook, or 
toggle bolts, or their equivalent. 

(d) Track for side-rolling ladders 
shall be supported by metal or wood 
brackets securely screwed or bolted to 
shelving or other permanent structure at 
not over 3 feet. 

(vii) Wheel carriages . (a) Wheel car¬ 
riages shall be so designed as to provide 
for all loads to which they will be sub¬ 
jected. Two-point suspension should be 
used. 

(b) The wheel carriage for the top 
end of the ladder shall be securely fas¬ 
tened to the top of the ladder with metal 
brackets bolted either to the side rails 
or to the top step. When bolted to the. 
top step, this step shall be secured to 
the side rails with metal braces in addi¬ 
tion to those otherwise provided. The 
wheel carriage shall be so designed that 
a loose or broken wheel will not allow 
the ladder to drop or become detached 
from the track. 

(c) The wheel carriage for the bot¬ 
tom end of the ladder shall be securely 
fastened to the bottom of the ladder. 

(d) The wheels at the upper end of 
the ladder shall have minimum wheel 
base of 8 inches. 

(e) When wheels are used at the bot¬ 
tom of the ladder, there shall be at least 
one wheel supporting each side rail. 

(/) Running gear for bottoms of both 
trolley and side-rolling ladders shall be 
so designed and constructed as to pro¬ 
vide for any load to which they will be 
subjected. 

Cd) Care and use of ladders —(1) 
Care . To insure safety and serviceability 
the following precautions on the care of 
ladders shall be observed: 

(i) Ladders shall be maintained in 
good condition at all times, the joint be¬ 
tween the steps and side rails shall be 
tight, all hardware and fittings securely 
attached, and the movable parts shall 
operate freely without binding or undue 
play. 

(ii) Metal bearings of locks, wheels, 
pulleys, etc., shall be frequently lubri¬ 
cated. 

(iv) Safety feet and other auxiliary 
be replaced. 

(iv) Safety feet and other auxiliary 
equipment shall be kept in good condi¬ 
tion to insure proper performance. 

(v) Ladders should be stored in such 
a manner as to provide ease of access 
or inspection, and to prevent danger of 
accident when withdrawing a ladder for 
use. 

(vi) Wood ladders, when not in use, 
should be stored at a location where they 
will not be exposed to the elements, but 
where there is good ventilation. They 
shall not be stored near radiators, stoves, 
steam pipes, or other places subjected to 
excessive heat or dampness. 

(vii) Ladders stored in a horizontal 
position should be supported at a suf¬ 
ficient number of points to avoid sag¬ 
ging and permanent set. 

(viii) Ladders carried on vehicles 
should be adequately supported to avoid 


sagging and securely fastened in posi¬ 
tion to minimize chafing and the effects 
of road shocks. 

(ix) Ladders should be kept coated 
with a suitable protective material. The 
painting of ladders is satisfactory pro¬ 
viding the ladders are carefully inspected 
prior to painting by competent and 
experienced inspectors acting for, and 
responsible to, the purchaser, and pro¬ 
viding the ladders are not for resale. 

(x) Ladders shall be inspected fre¬ 
quently and those which have developed 
defects shall be withdrawn from service 
for repair or destruction and tagged or 
marked as “Dangerous, Do Not Use/* 

(xi) Rungs should be kept free of 
grease and oil. 

(2) Use. The following safety precau¬ 
tions shall be observed in connection 
with the use of ladders: 

(i) Portable rung and cleat ladders 
shall, where possible, be lised at such a 
pitch that the horizontal distance from 
the top support to the foot of the ladder 
is one-quarter of the working length of 
the ladder (the length along the ladder 
between the foot and the top support). 
The ladder shall be so placed as to pre¬ 
vent slipping, or it shall be lashed, or 
held in position. Ladders shall not be 
used in a horizontal position as plat¬ 
forms, runways, or scaffolds; 

(ii) Ladders for which dimensions are 
specified should not be used by more 
than one man at a time nor with ladder 
jacks and scaffold plans where use by 
more than one man is anticipated. In 
such cases, specially designed ladders 
with larger dimensions of the parts 
should be procured; 

(iii > Portable ladders shall be so 
placed that the side rails have a secure 
footing. The top rest for portable rung 
and cleat ladders shall be reasonably 
rigid and shall have ample strength to 
support the applied load; 

(iv) Ladders shall not be placed in 
front of doors opening toward the ladder 
unless the door is blocked upon, locked, 
or guarded. 

(v) Ladders shall not be placed on 
boxes, barrels, or other unstable bases to 
obtain additional height; 

(vi) To support the top of the ladder 
at a window opening, a board should be 
attached across the back of the ladder, 
extending across the window and provid¬ 
ing firm support against the building 
walls or window frames; 

(vii) When ascending or descending, 
the user should face the ladder; 


(viii) Ladders with broken or missing 
steps, rungs, or cleats, broken side rails, 
or other faulty equipment shall not be 
used; improvised repairs shall not be 
made. 

(ix) Short ladders shall not be spliced 
together to provide long sections; 

(x) Ladders made by fastening cleats 
across a single rail shall not be used; 

(xi) Ladders shall not be used as 
guys, braces, or skids, or for other than 
their intended purposes ; 

(xii) Tops of the ordinary types of 
stepladders shall not be used as steps; 

(xiii) On two-section extension lad¬ 
ders the minimum overlap for the two 
sections in use shall be as follows: 


Overlap 

Size of ladder (feet): (feet ) 

Up to and including 36- 3 

Over 36 up to and Including 48_ 4 

Over 48 up to and including 60 - 5 

(xiv) Portable rung ladders with re¬ 
inforced rails (see paragraphs (c)(3) 
(ii) (c) and (d) (3) this section) shall be 
used only with the metal reinforcement 
on the under side. Ladders of this type 
should be used with great care near 
electrical conductors, since the reinforc¬ 
ing itself is a good conductor; 

(xv) No ladder should be used to gain 
access to a roof unless the top of the 
ladder shall extend at least 3 feet above 
the point of support, at eave, gutter, or 
roof line; 

(xvi) Adjustment of extension lad¬ 
ders should only be made by the user 
when standing at the base of the ladder, 
so that the user may observe when the 
locks are properly engaged. Adjustment 
of extension ladders from the top of the 
ladder (or any level over the locking 
device) is a dangerous practice and 
should not be attempted. Adjustment 
should not be made while the user is 
standing on the ladder. 

(xvii) Middle and top sections of sec¬ 
tional or window cleaner's ladders should 
not be used for bottom section unless the 
user equips them “with safety shoes. 

(xviii) Extension ladders should al¬ 
ways be erected so that the upper section 
is resting on the bottom section. 

(xix) The user should equip all port¬ 
able rung ladders with nonslip bases 
when there is a hazard of slipping. Non¬ 
slip bases are not intended as a sub¬ 
stitute for care in safety placing, lash¬ 
ing, or holding a ladder that is being 
used upon oily metal, concrete, or slip¬ 
pery surfaces. 

(xx) The bracing on the back legs of 
step ladders is designed solely for in¬ 
creasing stability and not for climbing. 

(xxi) When service conditions war¬ 
rant, hooks may be attached at or near 
the top of portable ladders to give added 
security. 

Table D-5 —Classification of Various Spe¬ 
cies of Wood Acceptable for Use in Lad¬ 
ders 

The species are listed alphabetically within, 
each group. The position of any species 
within a group therefore bears no relation 
to its strength or acceptabUity. 

Where ladders are desired for use under 
conditions favorable to decay, it is recom¬ 
mended that the heartwood of decay- 
* resistant species be used, or that the wood 


be given a treatment with a wood preserva¬ 
tive. The species having the most durable 
heartwood are marked with an asterisk (*). 
and these should be preferred where resist¬ 
ance to decay is required. 

croup 1 

The allowable liber stress in bending for 
the species listed herein when used for side 
rails shall not exceed 2.160 pounds per square 
Inch. These species may be substituted for 
Group 3 woods on the following basis: The 
dimensions may be not more than 10 per¬ 
cent smaller for each cross-section dimen¬ 
sion, or the thickness may remain un¬ 
changed. in which case the width may no- 
be more than 16 percent smaller if us ea 
edgewise (as In a rail) or 25 percent smaller 
if used flatwise (as in a tread). 
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croup i—continued 


group 3—continued 


White ash_ Fraxinus americana, 

pennsylvanica, quad- 
rangulata 

Beech _ Fag us grandifolla 

Birch _ Betula lenta. alle- 

ghaniensls, nigra (2) 

Rock elm__tllmus the mas U 

Hickory_ Carya ovata, lacinlosa, 

tomentosa. glabra 

Locust_Roblnla pseudoacacia. 

Gieditsia trlacanthos 

Hard maple_ Acer nigrum. sac- 

charum 

Red maple_ Acer rubriun (3) 

Red oak__ Quercus velutina, mar- 


llandica, kelloggli, 
falcata var. pagodae- 
folla, laurlfolla. ellip¬ 
soidal is, rubra, nut- 
tallll. palustrls, coc- 
cinea. ahumardll, 
falcata. laevis, phel- 
108 

White oak_ Quercus arlzonica, 

douglaeil, macrocar- 
pa, lobata, prinus, 
muehlenbergli, emor- 
yi, gam be 111, oblonl- 
folia, virgtniana. gar- 
ryana, lyrata, stellate, 
michauxii, blcolor, 
alba 


Pecan_— Carya lllinoensis, cor- 

dlformls. myristicae- 
formis (4), aquatlca 
(4) 

Persimmon_ Diospryros Virginians 


GROUP 2 

The allowable fiber stress In bending for 
the species listed herein when used for side 
rails shall not exceed 2,000 pounds per square 
inch. These species may be substituted for 
Group 3 woods on the following basis: The 
dimensions may be not more than 7 y 2 per¬ 
cent smaller for each cross-section dimen¬ 
sion, or the thickness may remain un¬ 
changed, In which case the width may be not 
more than 11 percent smaller if used edge¬ 
wise (as in a rail) or 20 percent smaller if 
used flatwise (as in a tread). 

Douglas fir 

(coast region)— Pseudotsuga menziesii 

Western larch__ L&rlx occidental is 

Southern yellow 

pine- Pinus taeda, palustris, 

echlnata, elliotil, 
rigida, virginiana 

CROUP 3 

The allowable fiber stress in bending for 
the species listed herein when used for side 
rails shall not exceed 1,600 pounds per square 

Inch. 


Oregon maple_ 

Norway pine_ 

Poplar_ 

Redwood* __ 

Eastern spruce_ 

Sitka spruce_ 

Sycamore_ 

Tamarack_ 

Tupelo _ 


Acer macrophylluin 
Pinus resinosa 
Liriodendron tulipifera 
Sequoia sempervIrens 
Picea glauca, rubens 
Picea sitchensis 
Platan us ocoidentalis 
Larlx laricina 
Nyssa aquatlca, 
sylvatica 

3UP 4 


The allowable fiber stress In bending for 
the species listed herein when used for side 
rails shall not exceed 1.375 pounds per square 
inch. These species may be substituted for 
Group 3 woods on the following basis: The 
dimensions shall be at least 5 percent greater 
for each cross-section dimension, or the 
thickness may remain unchanged, in which 
case the width shall be at least 7% percent 
greater if used edgewise (as in a rail) or 15 
percent greater if used flatwise (as in a 
tread). 


Aspen _ 

Basswood_ 

Buckeye _ 

Butternut _ 

Incense cedar*_ 

Western red 
cedar.* 

Cottonwood_ 


White fir. 


Hackberry __ 

Eastern hemlock— 

Holly.. 

Soft maple_ 

Lodgepole pine_ 

Idaho white pine_ 

Northern white 
pine. 

Ponderosa pine_ 

Sugar pine__ 

Engel mann 
epruce. 


Pop ulus tremuloides, 
grandldentata 
Till a americana, 
heterophylla (2) 
Aesculusoctandra. 

glabra (2) 
Juglaxiecinerea 
Libocedrus dec ur re ns 
Thuja pllcata 

Pop ulus balsamifera, 
deltoides, sargentll, 
heterophylla 
Abies concolor, grandls, 
amabllis, lasiocarpa, 
magnifica 
Celtis ocoidentalis, 
laevigata (2) 

Tsuga canadensis 
Ilex opaca 
Acer saccharinum 
Pinus contorts 
Pinus monticola 
Pinus strobus 

Pinus ponderosa, pinus 
Jeffrey! (Jeffrey pine) 
Pinus lambertl&na 
Picea engelmannii 


Note 1: The common and scientific names 
of species used conform to the American 
Lumber Standards nomenclature and In most 
cases to UB. Department of Agriculture 
Handbook No. 41, “Check List of Native and 
Naturalized Trees of the United States (in¬ 
cluding Alaska)/* by Elbert L. Little. These 
publications can be obtained from the Super¬ 
intendent of Documents, Washington D C. 
20225. 


Red alder__ _ 

Oregon ash__ 

Pumpkin ash_I 

Alaska cedar*_ 

Port Orford 
cedar*_ 

Cucumber _______ 

Cypress* ...III™ 
Soft elm.. 

Douglas fir (Rocky 
Mountain type)_ 

N'oble fir__ _ 

Gum _ 

West coast 

hemlock__ 

Magnolia_I_ 


Ain us ruba, rhomblfolia 
( 2 ) 

Fraxlnus latlfolia 
Fraxlnus profunda 
Chamaecyparis 
nootkatensls 

Chamaecyparis 

lawsonlan* 

Magnolia acuminata 
Taxodium distichum 
Ulmus americana, 
rubra 

Pseudotsuga menziesii 
var. glauca 
Abies prooera 
Llquldambar atyra- 
clflua 

Tsuga heterophylla 
Magnolia grandifiora 


Note 2: This species is commonly asso¬ 
ciated with others of the same genus under 
American Lumber Standards nomenclature, 
but no strength tests have been made on it 
at the Forest Products Laboratory. 

Note 3: Included under soft maple in 
American Lumber Standards nomenclature. 

Note 4: This species is not included under 
this common name in American Lumber 
Standards nomenclature, but strength data 
axe available and It is accordingly Included 
in this classification. 

§ 1910.26 Portable metal ladders. 

fa) Requirements—(1 )' General . Spe¬ 
cific design and construction require¬ 
ments are not part of this section because 
of the wide variety of metals and design 
possibilities. However, the design shall 
be such as to produce a ladder without 
structural defects or accident hazards 


such as sharp edges, burrs, etc. The metal 
selected shall be of sufficient strength to 
meet the test requirements, and shall be 
protected against corrosion unless in¬ 
herently corrosion-resistant. 

(1) Because of the varied conditions, 
and the wide variety of ladder uses, lad¬ 
ders may be designed with parallel side 
rails, with side rails varying uniformly in 
separation along the length (tapered), 
or with side rails flaring at the base to 
increase stability. 

(ii) The design of the side rails shall 
be such as to insure a product which will 
conform to the requirements of this 
section. 

(ill) The spacing of rungs or steps 
shall be on 12-inch centers. 

(iv) Rungs or steps to side rail con¬ 
nections should be so constructed as to 
insure rigidity as well as strength. 

(v) Rungs and steps shall be corru¬ 
gated. knurled, dimpled, coated with 
skid-resistant material, or otherwise 
treated to minimize the possibility of 
slipping. 

<vi) Hardware shall meet strength re¬ 
quirements of the ladder’s component 
parts, and shall be of a material that is 
protected against corrosion unless in¬ 
herently corrosion-resistant. Metals shall 
be so selected as to avoid excessive gal¬ 
vanic action. 

(2) General specifications — straight 
and extension ladders . (i) The minimum 
width between side rails of a straight 
ladder or any section of an extension 
ladder shall be 12 inches. 

(ii) The length of single ladders or in¬ 
dividual sections of ladders shall not ex¬ 
ceed 30 feet. Two-section ladders shall 
not exceed 48 feet in length and over 
two-section ladders shall not exceed 60 
feet in length. 

(iii) Based on the nominal length of 
the ladder, each section of a multisection 
ladder shall overlap the adjacent section 
by at least the number of feet stated in 
the following: 

Overlap 


Nominal length of ladder (feet): (feet) 

Up to and including 36_ 3 

Over 36. up to and Including 48_ 4 

Over 48. up to 60_ 5 


(iv) Extension ladders shall be 
equipped with positive stops which will 
insure the overlap specified in the table 
above. 

(v) (a) Extension ladders may be 
equipped with a rope and pulley which 
shall be securely attached to the ladder 
in such a manner as not to weaken either 
the rungs or the side rails. The pulley 
shall be not less than 154 inches in 
diameter. 

(b) The rope used with the pulley 
shall be not less than five-sixteenths inch 
in diameter, having a minimum breaking 
strength of 560 pounds, and shall be of 
sufficient length for the purpose intended. 

(3) General specifications—step lad¬ 
ders. <i) Step ladders shall be designed 
and constructed to give a minimum slope 
of 3*4 inches per foot of length of the 
front section, and a minimum slope of 
2 inches per foot of length of the back 
section, except that special ladders de¬ 
signed for straight-ln-wall work shall 
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maintain at least 1*4-inch back slope 
per foot of length. 

Cii> The minimum width between the 
side rails at the top step shall be 12 
inches. The width spread of the side 
rails shall increase a minimum of 1 inch 
per foot of length. The width of the step 
or tread shall not be less than 3 inches. 

(iii) The length of a stepladder is 
measured by the length of the front rail. 
To be classified as a standard length 
ladder, the measured length shall be 
within plus or minus one-half inch of 
the specified length. Stepladders shall 
not exceed 20 feet in length. 

(iv) The pail shelf shall be designed to 
fold completely within the ladder. 

(v) The back section may be designed 
with either rungs or cross bracing as 
long as it meets the general and testing 
requirements. 

(vi> Steps shall be corrugated, knurled, 
dimpled, coated with skid-resistant ma¬ 
terials, or otherwise treated to minimize 
the possibility of slipping. 

(vii) The bottoms of the four rails are 
to be supplied with insulating nonslip 
material for the safety of the user. 

(viii> A metal spreader or locking de¬ 
vice of sufficient size and strength to 
securely hold the front and back sections 
in the open position shall be a component 
of each stepladder. The spreader shall 
have all sharp points or edges covered or 
removed to protect the user. 

(4) General specifications—trestles 
and extension trestle ladders, (i) Trestle 
ladders or extension sections or base sec¬ 
tions of extension trestle ladders shall be 
not more than 20 feet in length. 

(ii) The minimum distance between 
side rails of the trestle or extension sec¬ 
tion at the narrowest point shall not be 
less than 12*/ 2 inches. The width spread 
shall not be less than 1 inch per foot 
of length of side rail. 

(iii) Spread of base when section is 
open shall not be less than 5% inches per 
foot of base section side rail. 

(iv) The extension locking device shall 
be designed to withstand all load tests. 

(v) A metal spreader or locking de¬ 
vice of sufficient size and strength to 
securely hold the front and back sections 
in the open position shall be a component 
of each trestle ladder. The spreader shall 
have all sharp points or edges covered or 
removed to protect the user. 

(5) General specifications—platform 
ladders, (i) The length of a platform 
ladder shall not exceed 20 feet. The 
length of a platform ladder shall be 
measured along the front rail from the 
floor to the platform. 

(ii) Minimum width between side rails 
at platform level shall be 14 inches. 
Width spread shall not be less than 1 
inch per foot of rise. 

(iii) Slope of the front rail when unit 
is in open position shall not be less than 
3*4 inches per foot of rise, and the back 
section shall have a minimum slope of 
1 inch per foot of rise.. 

(iv) The platform shall be at least 20 
inches from the top of the ladder, and 
shall have an area of not less than 200 


square inches nor more than 400 square 
inches. 

(v) The back legs and side rails of a 
platform ladder shall extend at least 20 
inches above the platform and shall be 
connected with the top member to form 
a three-sided top guard rail, or equiva¬ 
lent construction shall be provided. 

(vi) Spreaders shall be provided where 
the hinging apparatus is not designed to 
lock the unit open. 

(b) Testing. (1) General. The follow¬ 
ing tests are intended to insure uniform 
testing methods for metal ladders. 

(2) Straight and extension ladders. 

(i) Ladder inclined strength is measured 
by placing the ladder unit in a flat, hori¬ 
zontal position, supported 6 inches from 
the ends of the side rails. When testing 
extensions, the unit is opened to the 
required overlap. A load of 200 pounds 
is applied equally to the side rails at the 
center of the unit by means of a beam. 
The ladder must withstand this test with 
no permanent deformation or other 
visible weakening of the structure. This 
test is based on a 200-pound man using 
the ladder, set at 75 , / 2 ° to the ground. 
With the man on the center rung, the 
component of his 200-pound weight at 
right angles to the ladder will be 50 
pounds. Applying the load factor of 4, 
the test weight becomes 200 pounds. 

(ii) Test unit need only be of sufficient 
length for test purposes and is to consist 
of the base and fly sections of an exten¬ 
sion ladder with all the hardware or fit¬ 
tings attached. The ladder unit is placed 
in a vertical position and a downward 
load of 775 pounds equally distributed on 
the ends of the side rails of the upper 
portion of the test unit. The unit shall 
withstand this test with no permanent 
deformation or other visible weakening 
of the structure. 

(iii) A test unit of at least three rungs 
is to be used from the maximum width 
portion of the ladder. A load of 800 
pounds shall be applied to a 3 V 2 -inch 
wide block resting on the center of the 
widest rung. A rung of 14 inches or less in 
length shall withstand this test with 
no permanent deformation or other visi¬ 
ble weakening of the structure. A rung 
of more than 14 inches in length may 
have a permanent defection of not more 
than one-eighth inch provided the rung 
cross section is not deformed and there 
is no other visible weakening of the 
structure. 

(iv) With at least a three-rung test 
unit set in a vertical position, a load of 
800 pounds shall be applied to a 3 */ 2 -inch 
wide block resting on the center rungs 
as near to the side rail as possible. On 
removing the load, the unit must show 
no indication of failure in the fasteners 
attaching the rungs to the side rail. 

(v) The rung shall be so secured to 
the side rail that a torque load of 360 
inch-pounds applied to the rung at a side 
rail shall cause no visible relative motion 
between the rung and the side rail. 

(vi) With the ladder extended to its 
maximum working length, and resting 
horizontally on level supports located 6 


inches from each end of the ladder, a 
weight of 50 pounds shall be suspended 
from one of the side rails midway be¬ 
tween supports. 

The deflection of the loaded rail, and the 
difference in deflection between the 
loaded and unloaded rails shall not ex¬ 
ceed the values in Table EM>. 

(vii) Deflections in Table D-6 are to 
be determined by measuring, at the mid¬ 
point between supports, the distance 
from the outside edges of both rails to 
the floor or other reference surface both 
before and after the test load of 50 
pounds is applied to one rail of the lad¬ 
der. The test is to be repeated loading the 
other rail of the ladder. The angle be¬ 
tween the loaded and unloaded rails and 
the horizontal is to be calculated from 
the trigonometric equation: 

Difference in deflection 
Sine a= Ladder width 


Table D-0-Table or Deflections 


Length of 
ladder in feet 

Maximum deflec¬ 
tion of loaded 
rail in Inches 

Maximum different iu 
deflection between 
loaded and unload ed 
rolls in degrees from 
horizontal 

20 

3.0 

3.0 

24 

3.8 

4.7 

28 

4.0 

5.4 

32 

6 5 

5.7 

30 

a 4 

0 . 1 

40 

7.2 

0.5 

44 

8.0 

8 . 5 

48 

8.8 

0.5 


(3) Step, trestle , extension trestle , and 
platform ladders . (i) (a) Load test of the 
entire ladder is made with the ladder in 
an open position, and an 800-pound load 
applied to the center of the top. Resist¬ 
ance to side rail bending is tested by 
placing an 800-pound load on the center 
of the middle step. The strength of the 
step section is tested by applying an 800- 
pound load to a 3 */ 2 -inch-wide block 
resting on the center of the longest or 
bottom step. The pail shelf shall be so 
constructed as to support a distributed 
load of 50 pounds. 

(b) In each test case, the unit must 
withstand the load without failure or 
permanent deformation. 

(ii) Set ladder in open position on a 
level floor. Place a 200-pound distrib¬ 
uted load on the top step. The ladder is 
then subjected to a horizontal pulling 
load, applied at the top step, of 12 -pound 
force to the side; 58-pound force to the 
front; 33-pound force to the back In 
each test, all side mils must remain on 
the floor. 

(c) Care and maintenance of lad- 
ders— (1) General. To get maximum 
serviceability, safety, and to eliminate 
unnecessary damage of equipment, good 
safe practices in the use and care of lad¬ 
der equipment must be employed by the 
users. 

The following rules and regulations are 
essential to the life of the equipment and 
the safety of the user. 

(2) Care of ladders, (i) Ladders, like 
any tool, must be handled with care and 
not subject to unnecessary dropping 
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jarring, or misuse. They are designed for 
a specific purpose or use; therefore, any 
variation from this use constitutes a mis¬ 
handling of the equipment. 

(ii) Ladders should be stored on racks 
designed to protect the ladder when not 
in use. The racks should have sufficient 
supporting points to prevent any possi¬ 
bility of excessive sagging. 

(iii) Ladders transported on veliicles 
must be properly supported. Supporting 
points should be of a softer material, 
such as hardwood or rubber-covered iron 
pipe, to minimize the chafing and effects 
of road shock. Tying the ladder to each 
support point will greatly reduce damage 
due to road shock. 

(iv) Ladders must be maintained in 
good usable condition at all times. Hard¬ 
ware fittings and accessories should be 
checked frequently and kept in good 
working condition. 

(v) Ropes or cables should be in¬ 
spected frequently and replaced if de¬ 
fective. 

(vi) Complete ladder inspection should 
be periodical. If a ladder is involved in 
any of the following, immediate inspec¬ 
tion is necessary: 

(a) If ladders tip over, inspect ladder 
for side rails dents or bends, or exces¬ 
sively dented rungs; check all rung-to- 
side-rail connections; check hardware 
connections; check rivets for shear. 

<b) If ladders are exposed to excessive 
heat as in the case of fire, the ladder 
should be inspected visually for damage 
and tested for deflection and strength 
characteristics. In doubtful cases, refer 
to manufacturer. 

(c) If ladders are to be subjected to 
certain acids or alkali solutions, a pro¬ 
tective coating such as asphalt and var¬ 
nish should be applied to the equipment. 

(d) If ladders are exposed to oil and 
grease, equipment should be cleaned of 
oil. grease, or slipperly materials. This 
can easily be done with a solvent or steam 
cleaning. 

c vii) Ladders having defects are to be 
marked and taken out of service until 
repaired by either maintenance depart¬ 
ment or the manufacturer. 

(3) Use of ladders . (i) Portable non¬ 
self-supporting ladders should be erected 
at a pitch of 75^ degrees for maximum 
balance and strength. A simple rule for 
setting up a ladder at the proper angle is 
to place the base a distance from the 
vertical wall equal to one-fourth the 
working length of the ladder. 

(ii) Portable ladders are designed as a 
one-man working ladder based on a 200- 
Pound load. 

(iii) The ladder base section must be 
Placed with a secure footing. Safety shoes 
of good substantial design should be in¬ 
stalled on all ladders. Where ladders with 
uo safety shoes or spikes are used on 
hard slick surfaces, a foot-ladder board 
should be employed. 

(iv) The top of the ladder must be 
Placed with the two rails supported, un¬ 
less equipped with a single support at¬ 
tachment. Such an attachment should 


be substantial and large enough to sup¬ 
port the ladder under load. 

(v) When ascending or descending, the 
climber must face the ladder. 

(vi) Ladders must not be tied or fas¬ 
tened together to provide longer sections. 
They must be equipped with the hard¬ 
ware fittings necessary if the manufac¬ 
turer endorses extended uses. 

(vii) Ladders should not be used as a 
brace, skid, guy or gin pole, gangway, or 
for other uses than that for which they 
were intended, unless specifically recom¬ 
mended for use by the manufacturer. 

(viii) Users are cautioned to take 
proper safety measures when metal lad¬ 
ders are used in areas containing electric 
circuits to prevent short circuits or elec¬ 
trical shock. The ordinary precautions 
should be employed as would be used 
when using any other metal tool. 

§ 1910.27 Fixed ladders. 

(a) Design requirements —(1) Design 
considerations. All ladders, appurte¬ 
nances, and fastenings shall be designed 
to meet the following load requirements: 

(1) The minimum design live load 
shall be a single concentrated load of 200 
pounds. 

(ii) The number and position of addi¬ 
tional concentrated live-load units of 200 
pounds each as determined from antici¬ 
pated usage of the ladder shall be con¬ 
sidered in the design. 

(iii) The live loads imposed by per¬ 
sons occupying the ladder shall be con¬ 
sidered to be concentrated at such points 
as will cause the maximum stress in the 
structural member being considered. 

(iv) The weight of the ladder and at¬ 
tached appurtenances together with the 
live load shall be considered in the design 
of rails and fastenings. 

(2) Design stresses. Design stresses 
for wood components of ladders shall not 
exceed those specified in § 1910.25. All 
wood parts of fixed ladders shall meet 
the requirements of § 1910.25(b). 

For fixed ladders consisting of wood 
side rails and wood rungs or cleats, used 
at a pitch in the range 75 degrees to 90 
degrees, and intended for use by no more 
than one person per section, single lad¬ 
ders as described in § 1910.25(c) (3) (ii) 
are acceptable. 

(b) Specific features—{ 1) Rungs and 
cleats, (i) All rungs shall have a mini¬ 
mum diameter of three-fourths inch for 
metal ladders, except as covered in sub- 
paragraph (7) (i) of this paragraph, and 
a minimum diameter of V/ 8 inches for 
wood ladders. 

(ii) The distance between rungs, 
cleats, and steps shall not exceed 12 
inches and shall be uniform throughout 
the length of the ladder. 

(iii) The minimum clear length of 
rungs or cleats shall be 16 Inches. 

(iv) Rungs, cleats, and steps shall be 
free of splinters, sharp edges, burrs, or 
projections which may be a hazard. 

(v) The rungs of an individual-rung 
ladder shall be so designed that the foot 
cannot slide off the end. A suggested 
design is shown in figure D-l. 



Figure D-l.—Suggested design for rungs on 
individual-rung ladders. 


(2) Side rails. Side rails which might 
be used as a climbing aid shall be of such 
cross sections as to afford adequate grip¬ 
ping surface without sharp edges, 
splinters, or burrs. 

(3) Fastenings. Fastenings shall be an 
integral part of fixed tedder design. 

(4) Splices. All splices made by what¬ 
ever means shall meet design require¬ 
ments as noted in paragraph (a) of this 
section. All splices and connections shall 
have smooth transition with original 
members and with no sharp of extensive 
projections. 

(5) Electrolytic action. Adequate 
means shall be employed to protect dis¬ 
similar metals from electrolytic action 
w’lien such metals are joined. 

(6) Welding. All welding shall be in 
accordance with the ‘‘Code for Welding 
in Building Construction” (AWS D1.0- 
1966). 

(7) Protection from deterioration, (i) 
Metal ladders and appurtenances shall 
be painted or otherwise treated to resist 
corrosion and rusting when location de¬ 
mands. Ladders formed by individual 
metal rungs imbedded in concrete, which 
serves as access to pits and to other areas 
under floors, are frequently located in an 
atmosphere that causes corrosion and 
rusting. To increase rung life in such 
atmosphere, individual metal rungs shall 
have a minimum diameter of 1 inch or 
shall be painted or otherwise treated to 
resist corrosion and rusting. 

(ii) Wood ladders, when used under 
conditions where decay may occur, shall 
be treated with a nonirritating preserva¬ 
tive, and the details shall be such as to 
prevent or minimize the accumulation 
of water on wood parts. 

(ii) When different types of materials 
are used in the construction of a ladder, 
the materials used shall be so treated as 
to have no deleterious effect one upon the 
other. 

(c) Clearance —(1) Climbing side. On 
fixed ladders, the perpendicular distance 
from the centerline of the rungs to the 
nearest permanent object on the climb¬ 
ing side of the ladder shall be 36 inches 
for a pitch of 76 degrees, and 30 inches 
for a pitch of 90 degrees (fig. D-2 of 
this section), with minimum clearances 
for intermediate pitches varying between 
these two limits in proportion to the 
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slope, except as provided in subpara¬ 
graphs (3) and (5) of this paragraph. 

(2) Ladders without cages or wells. A 
clear width of at least 15 inches shall be 
provided each way from the centerline 
of the ladder in the climbing space, ex¬ 
cept when cages or wells are necessary. 

(3) Ladders with cages or baskets. 
Ladders equipped with cage or basket 
are excepted from the provisions of sub- 
paragraphs (1) and (2) of this para¬ 
graph, but shall conform to the provi¬ 
sions of paragraph (d) (1) <v) of this sec¬ 
tion. Fixed ladders in smooth-walled 
wells are excepted from the provisions 
of subparagraph (1) of this paragraph, 
but shall conform to the provisions of 
paragraph (dXlXvi) of this section. 

(4) Clearance in back of ladder. The 
distance from the centerline of rungs, 
cleats, or steps to the nearest permanent 
object in back of the ladder shall be not 
less than 7 inches, except that when un¬ 
avoidable obstructions are encountered, 
minimum clearances as shown in figure 
D-3 shall be provided. 



RAIL LADDER WITH BAR STEEL RAILS 
AND ROUND STEEL RUNGS 
Tic. D-2 


Minimum Ladder Clearance* 



Tic. D-3 


Clearance for Unavoidable Obalruction 
at Rear of Fixed Ladder 


(5) Clearance in back of grab bar. 
The distance from the centerline of the 
grab bar to the nearest permanent ob¬ 
ject in back of the grab bars shall be 
not less than 4 inches. Grab bars shall 
not protrude on the climbing side beyond 
the rungs of the ladder which they serve. 

(6) Step-across distance. The step- 
across distance from the nearest edge of 
ladder to the nearest edge of equipment 
or structure shall be not more than 12 
inches, or less than 2V 2 inches (fig. 
D-4). 



(7) Hatch cover. Counter weighted 
hatch covers shall open a minimum of 
60 degrees from the horizontal. The dis¬ 
tance from the centerline of rungs or 
cleats to the edge of the hatch opening 
on the climbing side shall be not less 
than 24 inches for offset wells or 30 
inches for straight wells. There shall be 
no protruding potential hazards within 
24 inches of the centerline of rungs or 
cleats; any such hazards within 30 inches 
of the centerline of the rungs or cleats 
shall be fitted with deflector plates 
placed at an angle of 60 degrees from 
the horizontal as indicated in figure D-5. 
The relationship of a fixed ladder to 
an acceptable counterweighted hatch 
cover is illustrated in figure D-6. 



Deflator Plate! for Head Hazard* 
Fig* l>-5 



SECTION k-k SECTIONAL ELEVATIO N 

Ttrtalion»hip of Fixtd Ladder to • Safe Acres* Hatch 


Fig. D-6 


(d) Special requirements —(1) Cages 
or wells, (i) Cages or wells (except on 
chimney ladders) shall be built, as shown 
on the applicable drawings, covered in 
detail in figures D-7, D-8, and D-9. or 
of equivalent construction. 

(ii) Cages or wells (except as pro¬ 
vided in subparagraph (5) of this para¬ 
graph) conforming to the dimensions 
shown in figures D-7, D-8, and D-9 shall 
be provided on ladders of more than 20 
feet to a maximum unbroken length of 
30 feet. 

(iii) Cages shall extend a minimum of 
42 inches above the top of landing, unless 
other acceptable protection is provided. 

(iv) Cages shall extend down the 
ladder to a point not less than 7 feet 
nor more than 8 feet above the base of 
the ladder, with bottom flared not less 
than 4 inches, or portion of cage op¬ 
posite ladder shall be carried to the 
base. 

(v) Cages shall not extend less than 
27 nor more than 28 inches from the 
centerline of the rungs of the ladder. 
Cage shall not be less than 27 inches in 
width. The inside shall be clear of pro¬ 
jections. Vertical bars shall be located 
at a maximum spacing of 40 degrees 
around the circumference of the cage: 
this will give a maximum spacing of ap¬ 
proximately 9 Vi inches, center to center. 



Clearance Diagram for Fixed Ladder in 


Figure D-7 
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ACCESS TO LANDING ACCESS LATERALLY 

PLATFORM THROUGH FROM LADOER 
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Cages for Ladders More Than 20 Feet High 
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Figure D-9. —Cages—Special applications. 

<vi> Ladder wells shall have a clear 
width of at least 15 inches measured 
way from the centerline of the 
ladder. Smooth-walled wells shall be a 
Minimum of 27 inches from the center¬ 


line of rungs to the well wall on the 
climbing side of the ladder. Where other 
obstructions on the climbing side of the 
ladder exist, there shall be a minimum 
of 30 inches from the centerline of the 
rungs. 

(2> Landing platforms . When ladders 
are used to ascend to heights exceeding 
20 feet (except on chimneys), landing 
platforms shall be provided for each 30 
feet of height or fraction thereof, except 
that, where no cage, well, or ladder 
safety device is provided, landing plat¬ 
forms shall be provided for each 20 feet 
of height or fraction thereof. Each 
ladder section shall be offset from ad¬ 
jacent sections. Where installation con¬ 
ditions (even for a short, unbroken 
length) require that adjacent sections 
be offset, landing platforms shall be pro¬ 
vided at each offset. 

(i) Where a man has to step a dis¬ 
tance greater than 12 inches from the 
centerline of the rung of a ladder to the 
nearest edge of structure or equipment, 
a landing platform shall be provided. 
The minimum step-across distance shall 
be 2 1 2 inches. 

(ii) All landing platforms shall be 
equipped with standard railings and toe- 


boards, so arranged as to give safe 
access to the ladder. Platforms shall be 
not less than 24 inches in width and 30 
inches in length. 

(iii) One rung of any section of ladder 
shall be located at the level of the land¬ 
ing laterally served by the ladder. Where 
access to the landing is through the lad¬ 
der, the same rung spacing as used on the 
ladder shall be used from the landing 
platform to the first rung below the 
landing. 

(3) Ladder extensions. The side rails 
of through or side-step ladder extensions 
shall extend 3 Vz feet above parapets and 
landings. For through ladder extensions, 
the rungs shall be omitted from the 
extension and shall have not less than 18 
nor more than 24 inches clearance be¬ 
tween rails. For side-step or offset fixed 
ladder sections, at landings, the side rails 
and rungs shall be carried to the next 
regular rung beyond or above the 3 , / 2 feet 
minimum (fig. EX-10). 

(4) Grab bars. Grab bars shall be 
spaced by a continuation of the rung 
spacing when they are located in the 
horizontal position. Vertical grab bare 
shall have the same spacing as the ladder 
side rails. Grab-bar diameters shall be 
the equivalent of the round-rung 
diameters. 

(5) Ladder safety devices. Ladder 
safety devices may be used on tower, 
water tank, and chimney ladders over 20 
feet in unbroken length in lieu of cage 
protection. No landing platform is re¬ 
quired in these cases. All ladder safety 
devices such as those that incorporate 
lifebelts, friction brakes, and sliding at¬ 
tachments shall meet the design require¬ 
ments of the ladders which they serve. 

(e) Pitch —(1) Preferred pitch . The 
preferred pitch of fixed ladders shall be 
considered to come in the range of 75 
degrees and 90 degrees with the horizon¬ 
tal (fig. D-ll). 



Fig. D-10 

Offset Fixed Ladder Sections 


/ 
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Pilch of Fixed Ladders 

(2) Substandard pitch. Fixed ladders 
shall be considered as substandard if 
they are installed within the substandard 
pitch range of 60 and 75 degrees with 
the horizontal. Substandard fixed lad¬ 
ders are permitted only where it is found 
necessary to meet conditions of installa¬ 
tion. This substandard pitch range shall 
be considered as a critical range to be 
avoided, if possible. 

(3) Scope of coverage in this section. 
This section covers only fixed ladders 
within the pitch range of 60 degrees and 
90 degrees with the horizontal. 

(4) Pitch greater than 90 degrees. 
Ladders having a pitch in excess of 90 
degrees with the horizontal are 
prohibited. 

(f) Maintenance. All ladders shall be 
maintained in a safe condition. All lad¬ 
ders shall be inspected regularly, with 
the intervals between inspections being 
determined by use and exposure. 

§ 1910.28 Safely requirement* for scaf¬ 
folding. 

(a) General requirements for all scaf¬ 
folds. (1) Scaffolds shall be furnished 
and erected in accordance with this 
standard for persons engaged in work 
that cannot be done safely from the 
ground or from solid construction, ex¬ 
cept that ladders used for such work shall 
conform to $ 1910.25 and § 1910.26. 

(2) The footing or anchorage for scaf¬ 
folds shall be sound, rigid, and capable 
of carrying the maximum intended load 
without settling or displacement. Un¬ 
stable objects such as barrels, boxes, loose 
brick, or concrete blocks shall not be 
used to support scaffolds or planks. 

(3) Guardrails and toeboards shall be 
installed on all open sides and ends of 
platforms more than 10 feet above the 
ground or floor except. 

(i) Scaffolding wholly within the in¬ 
terior of a building and covering the en¬ 
tire floor area of any room therein and 
not having any side exposed to a hoist¬ 


way, elevator shaft, stairwell, or other 
floor opening, and 

(ii) Needle-beam scaffolds and floats 
in use by structural iron workers. 

Guardrails should all be 2 x 4 inches 
or the equivalent, installed no less than 
36 inches or not more than 42 inches 
high, with a midrail, when required, of 
1- x 4-inch lumber or equivalent. Sup¬ 
ports should be at intervals not to exceed 
ten feet. Toeboards shall be a minimum 
of 4 inches in height. 

(4) Scaffolds and their components 
shall be capable of supporting without 
failure at least four times the maximum 
intended load. 

(5) Scaffolds and other devices men¬ 
tioned or described in this section shall 
be maintained in safe condition. Scaf¬ 
folds shall not be altered or moved 
horizontally while they are in use or 
occupied. 

(6) Any scaffold damaged or weakened 
from any cause shall be immediately re¬ 
paired and shall not be used until re¬ 
pairs have been completed. 

(7) Scaffolds shall not be loaded in 
excess of the working load for which 
they are intended. 

(8) All load-carrying timber members 
of scaffold framing shall be a minimum 
of 1,500 /. (Stress Grade) construction 
grade lumber. All dimensions are nom¬ 
inal sizes as provided in the American 
Lumber Standards, except that where 
rough sizes are noted, only rough or un¬ 
dressed lumber of the size specified will 
satisfy minimum requirements. (Note: 
Where nominal sizes of lumber are used 
in place of rough sizes, the nominal size 
lumber shall be such as to provide equiv¬ 
alent strength to that specified in tables 
D-7 through D-12 and D-16.) 

(9) All planking shall be Scaffold 
Grade as recognized by grading rules for 
the species of wood used. The maximum 
permissible spans for 2- x 9-inch or wider 
planks are shown in the following table: 



Material 


Full thick¬ 

Nominal 


ness undressed 

thickness 


lumber 

lumber 

Working load (p.a.f.)- 

... 26 CO 75 

25 50 

Permissible span (ft.) - -. 

... 10 8 6 

8 6 


The maximum permissible span for 
1V 4 x 9-inch or wider plank of full thick¬ 
ness is 4 feet with medium loading of 50 
p.s.f. 

(10) Nails or bolts used in the con¬ 
struction of scaffolds shall be of ade¬ 
quate size and in sufficient numbers at 
each connection to develop the designed 
strength of the scaffold. Nails shall not 
be subjected to a straight pull and shall 
be driven full length. 

(11) All planking or platforms shall 
be overlapped (minimum 12 inches) or 
secured from movement. 

(12) An access ladder or equivalent 
safe access shall be provided. 

(13) Scaffold planks shall extend over 
their end supports not less than 6 inches 
nor more than 18 inches. 

(14) The poles, legs, or uprights of 
scaffolds shall be plumb, and securely 


and rigidly braced to prevent swaying 
and displacement. 

(15) Materials being hoisted onto a 
scaffold shall have a tag line. 

(16) Overhead protection shall be pro¬ 
vided for men on a scaffold exposed to 
overhead hazards. 

(17) Scaffolds shall be provided with 
a screen between the toeboard and the 
guardrail, extending along the entire 
opening, consisting of No. 18 gauge U S. 
Standard Wire one-half-inch mesh or 
the equivalent, where persons are re¬ 
quired to work or pass under the 
scaffolds. 

(18) Employees shall not work on scaf¬ 
folds during storms or high winds. 

(19) Employees shall not work on scaf¬ 
folds which are covered with ice or snow, 
unless all ice or snow is removed and 
planking sanded to prevent slipping. 

(20) Tools, materials, and debris shall 
not be allowed to accumulate in quanti¬ 
ties to cause a hazard. 

(21) Only treated or protected fiber 
rope shall be used for or near any work 
involving the use of corrosive substances 
or chemicals. 

(22) Wire or fiber rope used for scaf¬ 
fold suspension shall be capable of sup¬ 
porting at least six times the intended 
load. 

(23) When acid solutions are used for 
cleaning buildings over 50 feet in height, 
wire rope supported scaffolds shall be 
used. 

(24) The use of shore scaffolds or lean- 
to scaffolds is prohibited. 

• (25) Lumber sizes, when used in this 

section, refer to nominal sizes except 
w r here otherwise stated. 

(26) Scaffolds shall be secured to per¬ 
manent structures, through use of an¬ 
chor bolts, reveal bolts, or other equiva¬ 
lent means. Window cleaners* anchor 
bolts shall not be used. 

(27) Special precautions shall be 
taken to protect scaffold members, in¬ 
cluding any wire or fiber ropes, wiien 
using a heat-producing process. 

(b) General requirements for wood 
pole scaffolds. (1) Scaffold poles shall 
bear on a foundation of sufficient size 
and strength to spread the load from the 
poles over a sufficient area to prevent 
settlement. All poles shall be set plumb. 

(2) Where wood poles are spliced, the 
ends shall be squared and the upper sec¬ 
tion shall rest squarely on the lower sec¬ 
tion. Wood splice plates shall be provided 
oil at least two adjacent sides and shall 
not be less than 4 feet 0 inches in length, 
overlapping the abutted ends equally 
and have the same width and not less 
than the cross-sectional area of the pole. 
Splice plates of other materials of 
equivalent strength may be used. 

(3) Independent pole scaffolds shall 
be set as near to the wall of the building 
as practicable. 

(4) All pole scaffolds shall be securely 
guyed or tied to the building or struc¬ 
ture. Where the height or length exceeds 
25 feet, the scaffold shall be secured at 
intervals not greater than 25 feet verti¬ 
cally and horizontally. 

(5) Putlogs or bearers shall be set with 
their greater dimensions vertical, long 
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enough to project over the ledgers of the 
inner and outer rows of poles at least 
3 inches for proper support. 

(6) Every wooden putlog on single 
pole scaffolds shall be reinforced with a 
: Ho x 2-inch steel strip or equivalent se¬ 
cured to its lower edge throughout its 
entire length. 

(7) Ledgers shall be long enough to 
extend over two pole spaces. Ledgers 
shall not be spliced between the poles. 
Ledgers shall be reinforced by bearing 
blocks securely nailed to the side of the 
pole to form a support for the ledger. 

(8) Diagonal bracing shall be provided 
to prevent the poles from moving in a 
direction parallel with the wall of the 
building, or from buckling. 

(9> Cross bracing shall be provided 
between the inner and outer sets of poles 
in independent pole scaffolds. The free 
ends of pole scaffolds shall be cross 
braced. 

(10) Full diagonal face bracing shall 
be erected across the entire face of pole 
scaffolds in both directions. The braces 
shall be spliced at the poles. 

(11) Platform planks shall be laid with 
their edges close together so the plat¬ 
form will be tight with no spaces 
through which tools or fragments of 
material can fall. 

(12) Where planking is lapped, each 
plank shall lap its end supports at least 
12 inches. Where the ends of planks abut 
each other to from a flush floor, the butt 
joint shall be at the centerline of a pole. 
The abutted ends shall rest on separate 
bearers. Intermediate beams shall be 
provided where necessary to prevent dis- 
lodgment of planks due to deflection, and 
the ends shall be nailed or cleated to 
prevent their dislodgment. 

(13) When a scaffold turns a corner, 
the platform planks shall be laid to pre¬ 
vent tipping. The planks that meet the 
corner putlog at an angle shall be laid 
first, extending over the diagonally 
placed putlog far enough to have a good 
safe bearing, but not far enough to in¬ 
volve any danger from tipping. The 
Planking running in the opposite direc¬ 
tion at right angles shall be laid so as 
to extend over and rest on the first layer 
of planking. 

(14) When moving platforms to the 
next level, the old platform shall be left 
undisturbed until the new putlogs or 
bearers have been set in place, ready to 
receive the platform planks. 

<15) Guardrails not less than 2x4 
inches or the equivalent and not less 
than 36 inches or more than 42 inches 
high, with a mid-rail, when required, of 
1 x 4-inch lumber or equivalent, and toe- 
boards, shall be installed at all open sides 
on all scaffolds more than 10 feet above 
the ground or floor. Toeboards shall be 
a minimum of 4 inches in height. Wire 
mesh shall be installed in accordance 
with paragraph (a) (17) of this section, 

( 16> All wood pole scaffolds 60 feet 
or less in height shall be constructed 


and erected in accordance with tables typical drawings and specifications shall 
D-7 through D-12 of this section. If they be made available to the employer and 
are over 60 feet in height they shall be for inspection purposes, 
designed by a registered professional en- (17) Wood-pole scaffolds shall not be 
gineer and constructed and erected in ac- erected beyond the reach of effective flre- 
cordance with such design. A copy of the fighting apparatus. 

Table D-7 Minimum Nominal Size and Maximum Spacing or Mem hers or Singe Polk Scaffolds Light 

Duty 


Maximum height of .scaffold 
‘JO feet co feet 


Uniformly distributed load.... 

Poles or uprights.. 

Polo spacing (longitudinal). 

Maximum width of scaffold.. . 

Bearers or putlogs to 30 ft. 0 in. width.. 
Bearers or putlogs to 5 ft. 0 In. width... 

Ledgers... 

Planking.. 

Vertical spacing of horizontal members. 

Bracing, horizontal and diagonal. 

Tie-ins... 

Toeboards. 

Guardrail...II 


Not to exceed 26 pounds per square foot. 

2 by 4 In. .. . 4 by 4 in. 

6 ft. Oin... 10 ft. 0 In. 

fift. Ohi..6 ft. 0 in. 

2 by 4 in. 2 by 4 in. 

2 by 6 in. or 3 by 4 In.2 by 6 In. or 3 by 4 liu 

.by 4 in.IjfbjTL 

IYa by 9 iu. (rough).2 by 9 In. 

7 ft. 0 in. 7 ft. 0 In. 

I by 4 In.. 1 by 4 In. 

1 by 4 In. l by 4 In. 

4 In. high (minimum).4 In. high (minimum )i 

2 by 4 In.....2 by 4 In. 


All members oxcept planking are used on edge. 


Table D-8—Minimum Nominal Size and 
Maximum Spacing op Members of Single 
Pole Scaffolds 


Table D-9—Mimimum Nominal Size and 
Maximum Spacing of Members of Single 
Pole Scaffolds 


medium duty 

Uniformly distributed Not to exceed 50 
load- pounds per square 

s foot. 

Maximum height of 60 ft. 
scaffold. 

Poles or uprights_ 4 by 4 in. 

Pole spacing (longi- 8 ft. 0 in. 
tudinal). 

Maximum width of 5 ft. 0 In. 
scaffold. 

Bearers or putlogs.!.. 2 by 9 in. or 3 by 4 
in. 

Spacing of bearers or 8 ft. 0 in. 
putlogs. 

Ledgers... 2 by 9 in. 

Vertical spacing of 9 ft. 0 In. 
horizontal members. 

Bracing, horizontal-.. 1 by 6 in. or 1*4 by 

4 in. 

Bracing, diagonal_ 1 by 4 In. 

Tie-ins_ 1 by 4 in. 

Planking.. 2 by 9 in. 

Toeboards- 4 in. high (mini¬ 

mum). 

Guardrail__ 2 by 4 in. 

All members except planking are used on 
edge. 


HEAVY DUTY 


Uniformly distributed 
load. 

Maximum height of 
scaffold. 

Poles or uprights_ 

Pole spacing (longi¬ 
tudinal). 

Maximum width of 
scaffold. 

Bearers or putlogs.... 

Spacing of bearers or 
putlogs. 

Ledgers_ 

Vertical spacing of 
horizontal members. 

Bracing, horizontal 
and diagonal. 

Tie-Ins_ 

Planking_ 

Toeboards_ 

Guardrail__ 


Not to exceed 75 
pounds per square 
foot. 

60 ft. 

4 by 4 in. 

6 ft. 0 in. 

5 ft. 0 in. 

2 by 9 in. or 3 by 5 
In. (rough). 

6 ft. 0 in. 

2 by 9 in. 

6 ft. 6 in. 

2 by 4 in. 

1 by 4 in. 

2 by 9 in. 

4 In. high (mini¬ 
mum). 

2 by 4 in. 


All members except planking are used on 
edge. 


Table D to-M inimum Nominal Sue and Maximum Sfacino or members or Independent Polk Scinouw 

• Light Dutt 


Maximum height of scaffold 
20 feet ao feet 


Uniformly distributed load. 

Polos or uprights.II.I 

Polo spacing (longitudinal)..IIIIIIII! 

Pole spacing (transverse)...... 

Lodgers. 

Bearers to 3 ft. 0 In v span.. 

Dealers to 10 ft. 0 In. span. 

Planking.. 

Vertical spacing of horizontal members..III! 

Bracing, horizontal and diagonal_ - -, 

Tie-ins... 

Toeboards....I 

Guardrail..III_I" 


Not to exceed 25 pounds per square foot. 

2hy41n.4 by 4 In 

0ft. Oln. 10ft. Oin. 

0 ft. Oin. 10ft. Oin. 

IM by 4 in. 114 by 9 lu. 

2 by 4 In. 2 by 4 in. 

2 by 6 in. or 3 by 4 In. 2 by 9 (rough) or.3 by 8 In; 

134 by 9 In.2 by 9ln. 

7 ft. Oin.7 ft. Oin. 

J >y « | n . 1 by 4 in. 

] . 1 by 4 In. 

. 4 In high (minimum). 

2 by 4 In. 2 by 4 in. 


All members except planking are used on edge. 
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Table D-ll—M inimum Nominal Size and 
Maximum Spacing or Members or Inde¬ 
pendent Pole Scaffolds 


MEDIUM DUTY 


Uniformly distributed 
load. 

Maximum height of 
scaffold. 

Poles or uprights_ 

Pole spacing (longi¬ 
tudinal). 

Pole spacing (trans¬ 
verse) . 

Ledgers __ 

Vertical spacing of 
horizontal members. 

Spacing of bearers_ 

Bearers____ 

Bracing, horizontal_ 

Bracing, diagonal_ 

Tie-Ins _ 

Planking_ 

Toeboards _ 

Guardrail_ 

All members except 
edge. 


Not to exceed 50 
pounds per square 
foot. 

60 ft, 

4 by 4 in. 

8 ft. 0 in. 

8 ft. 0 In. 

2 by 9 in. 

6 ft. 0 In. 

8 ft. 0 In. 

2 by 9 In. (rough) 
or 2 by 10 In. 

1 by 6 in. or 1^4 by 
4 in. 

1 by 4 In. 

1 by 4 in. 

2 by 9 in. 

4 In. high (mini¬ 
mum). 

2 by 4 in. 

planking are used on 


Table D-12—Minimum Nominal Size and 
Maximum Spacing of Members of Inde¬ 
pendent Pole Scaffolds 


heavy 

Uniformly distributed 
load. 

Maximum height of 
scaffold. 

Poles or uprights_ 

Pole spacing (longi¬ 
tudinal). 

Pole spacing (trans¬ 
verse). 

Ledgers_ 

Vertical spacing of 
horizontal members. 

Bearers_ 

Bracing, horizontal 
and diagonal. 

Tle-lps_ 

Planking_ 

Toe boards_ 

Guardrail_ 

All members except 
edge. 


DUTY 

Not to exceed 75 
pounds per square 
foot. 

60 ft. 

4 by 4 in. 

6 ft. 0 in. 

8 ft. 0 In. 

2 by 9 In. 

4 ft. 6 in. 

2 by 9 in. (rough). 

2 by 4 in. 

1 by 4 in. 

2 by 9 in. 

4 in. high (mini¬ 
mum). 

2 by 4 in. 

planking are used on 


Table D-13—Tube and Coupier Scaffolds Light 
Duty 

Uniformly distributed load__ Not to exceed 25 p.s.f. 

Tost spacing (longitudinal). 10 ft. 0 In. 

Post spacing (transverse). 6 ft. 0 in. 


Working levels 

Additional 

Maximum 

planked levels 

height 

1 

8 

125 ft. 

2 

4 

125 ft. 

a 

0 

91 ft, 0 In. 


Table D-14—Tube and Coupler Scaffolds Medium 
Duty 

Uniformly distributed load. Not to exceed 50 pa.L 

Post spacing (longitudinal). 8 ft. 0 in. 

Post spacing (transverse)__ 0 ft. 0 in. 


Working levels 

Additional 

Maximum 

planked levels 

height 

1 

6 

125 ft. 

2 

0 

78 ft 0 liu 


Table D-15—Tube and Coupler Scaffolds Heavy 
Duty 


Uniformly distributed load_ 

Post spacing (longitudinal)_ 

Post spacing (traverse). 


Not to exceed 75 p.s.f. 
6 ft. 8 in. 

6ft. Obi. 


Working levels Additional 

Maximum 

planked levels 

height 

1 6 

125 ft. 


(c) Tube and coupler scaffolds. (1) A 
light-duty tube and coupler scaffold shall 
have all posts, bearers, runners, and brac¬ 
ing of nominal 2-inch O.D. steel tubing. 
The posts shall be spaced no more than 
6 feet apart by 10 feet along the length 
of the scaffold. Other structural metals 
when used must be designed to carry an 
equivalent load. 

(2) A medium-duty tube and coupler 
scaffold shall have all posts, runners, and 
bracing of nominal 2-inch O.D. steel tub¬ 
ing. Posts spaced not more than 6 feet 
apart by 8 feet along the length of the 
scaffold shall have bearers of nominal 
2 &-inch OX), steel tubing. Posts spaced 
not more than 5 feet apart by 8 feet along 
the length of the scaffold shall have 
bearers of nominal 2-inch O.D. steel tub¬ 
ing. Other structural metals when used 
must be designed to carry an equivalent 
load. 

(3) A heavy-duty tube and coupler 
scaffold shall have all posts, runners, and 
bracing of nominal 2-inch O.D. steel tub¬ 
ing, with the posts spaced not more than 
6 feet apart by 6 feet 6 inches along the 
length of the scaffold. Other structural 
metals when used must be designed to 
carry an equivalent load. 

. (4) Tube and coupler scaffolds shall 
be limited in heights and working levels 
to those permitted in tables D-13, 14, 
and 15, of this section. Drawings and 
specifications of all tube and coupler 
scaffolds above the limitations in tables 
D-13, 14, and 15 of this section shall be 
designed by a registered professional en¬ 
gineer and copies made available to the 
employer and for inspection purposes. 

(5) All tube and coupler scaffolds shall 
be constructed and erected to support 
four times the maximum intended loads 
as set forth in tables D-13. 14, and 15 of 
this section, or as set forth in the speci¬ 
fications by a registered professional 
engineer, copies which shall be made 
available to the employer and for inspec¬ 
tion purposes. 

(6) All tube and coupler scaffolds 
shall be erected by competent and ex¬ 
perienced personnel. 

(7) Posts shall be accurately spaced, 
erected on suitable bases, and main¬ 
tained plumb. 

<8) Runners shall be erected along the 
length of the scaffold located on both 
the inside and the outside posts at even 
height. Runners shall be interlocked to 
form continuous lengths and coupled to 
each post. The bottom runners shall be 
located as close to the base as possible. 
Runners shall be placed not more than 
6 feet 6 inches on centers. 

(9) Bearers shall be Installed trans¬ 
versely between posts and shall be 
securely coupled to the posts bearing on 


the runner coupler. When coupled 
directly to the runners, the coupler must 
be kept as close to the posts as possible. 

(10) Bearers shall be at least 4 inches 
but not more than 12 inches longer than 
the post spacing or runner spacing. 
Bearers may be cantilevered for use as 
brackets to carry not more than two 
planks. 

(11) Cross bracing shall be installed 
across the width of the scaffold at least 
every third set of posts horizontally and 
every fourth runner vertically. Such 
bracing shall extend diagonally from the 
inner and outer runners upward to the 
next outer and inner runners. 

(12) Longitudinal diagonal bracing 
shall be installed at approximately a 45- 
degree angle from near the base of the 
first outer post upward to the extreme 
top of the scaffold. Where the longi¬ 
tudinal length of the scaffold permits, 
such bracing shall be duplicated begin¬ 
ning at every fifth post. In a similar 
manner, longitudinal diagonal bracing 
shall also be installed from the last post 
extending back and upward toward the 
first post. Where conditions preclude the 
attachment of this bracing to the posts, 
it may be attached to the runners. 

(13) The entire scaffold shall be tied 
to and securely braced against the build¬ 
ing at intervals not to exceed 30 feet 
horizontally and 26 feet vertically. 

(14) Guardrails not less than 2x4 
inches or the equivalent and not less than 
36 inches or more than 42 inches high, 
with a mid-rail, when required, of 
IX 4-inch lumber or equivalent, and 
toeboards, shall be installed at all open 
sides on all scaffolds more than 10 feet 
above the ground or floor. Toeboards 
shall be a minimum of 4 inches in height. 
Wire mesh shall be installed in accord¬ 
ance with paragraph (a) (17) of this 
section. 

(d) Tubular welded frame scaffolds. 

(1) Metal tubular frame scaffolds, in¬ 
cluding accessories such as braces, brack¬ 
ets, trusses, screw legs, ladders, etc.. 
shall be designed and proved to safely 
support four times the maximum 
intended load. 

(2) Spacing of panels or frames shall 
be consistent with the loads imposed. 

(3) Scaffolds shall be properly braced 
by cross bracing or diagonal braces, or 
both, for securing vertical members to¬ 
gether laterally, and the cross braces 
shall be of such length as will automati¬ 
cally square and align vertical members 
so that the erected scaffold is always 
plumb, square, and rigid. All brace con¬ 
nections shall be made secure. 

(4) Scaffold legs shall be set on ad¬ 
justable bases or plain bases placed on 
mud sills or other foundations adequate 
to support the maximum intended load. 

(5) The frames shall be placed one on 
top of the other with coupling or stack¬ 
ing pins to provide proper vertical aline- 
ment of the legs. 

(6) Where uplift may occur, panels 
shall be locked together vertically by 
pins or other equivalent suitable means. 

(7) Guardrails not less than 2x4 
inches or the equivalent and not less than 
36 inches or more than 42 inches high. 
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with a mid-rail, when required, of 1- x 4- 
inch lumber or equivalent, and toe- 
boards, shall be installed at all open sides 
on all scaffolds more than 10 feet above 
the ground or floor. Toeboards shall be 
a minimum of 4 Indies in height. Wire 
mesh shall be installed in accordance 
with paragraph (a) (17) of this section. 

(8) All tubular metal scaffolds shall 
be constructed and erected to support 
four times the maximum intended loads. 

(9) To prevent movement, the scaffold 
shall be secured to the building or struc¬ 
ture at intervals not to exceed 30 feet 
horizontally and 26 feet vertically. 

(10) Maximum permissible spans of 
planking shall be in conformity with 
paragraph (a) (9) of this section, 

(11) Drawings and specifications for 
all frame scaffolds over 125 feet in height 
above the base plates shall be designed 
by a registered professional engineer and 
copies made available to the employer 
and for inspection purposes. 

(12) All tubular welded frame scaffolds 
shall be erected by competent and ex¬ 
perienced personnel. 

(13) Frames and accessories for scaf¬ 
folds shall be maintained in good repair 
and every defect, unsafe condition, or 
noiicompliance with this section shall 
be immediately corrected before further 
use of the scaffold. Any broken, bent, ex¬ 
cessively rusted, altered, or otherwise 
structurally damaged frames or acces¬ 
sories shall not be used. 

(14) Periodic inspections shall be made 
of all welded frames and accessories, and 
any maintenance, including painting, or 
minor corrections authorized by the 
manufacturer, shall be made before fur¬ 
ther use. 


<e) Outrigger scaffolds. (1) Outrigger 
beams shall extend not more than 6 feet 
beyond the face of the building. The 
inboard end of outrigger beams, meas¬ 
ured from the fulcrum point to the ex¬ 
treme point of support, shall be not less 
than one and one-half times the out¬ 
board end in length. The beams shall 
rest on edge, the sides shall be plumb, 
and the edges shall be horizontal. The 
fulcrum point of the beam shall rest 
on a secure bearing at least 6 inches in 
each horizontal dimension. The beam 
shall be secured in place against move¬ 
ment and shall be securely braced at 
the fulcrum point against tipping. 

(2) The board ends of outrigger beams 
shall be securely supported either by 
means of struts bearing against sills in 
contact with the overhead beams or ceil¬ 
ing, or by means of tension members 
secured to the floor joists underfoot, or 
oy both if necessary. The inboard ends 
or outrigger beams shall be secured 
against tipping and the entire supporting 
structure shall be securely braced in both 
directions to prevent any horizontal 
movement. 


««tJnlcsa outrigger scaffolds are de- 
‘ a licensecl professional engi- 

toey shall be constructed and 
erected in accordance with table D-16. 

8Ca ^ 0 ^ designed by a regls- 
P^fessional engineer shall be con- 
erected in accordance with 
such design. A copy of the detailed draw¬ 


ings and specifications showing the sizes 
and spacing of members shall be kept on 
the job. 

(4) Planking shall be laid tight and 
shall extend to within 3 inches of the 
building wall. Planking shall be nailed or 
bolted to outriggers. 

(5) Where there is danger of material 
falling from the scaffold, a wire mesh or 
other enclosure shall be provided be¬ 
tween the guardrail and the toeboard. 

(6) Where additional working levels 
are required to be supported by the out¬ 
rigger method, the plans and specifica¬ 
tions of the outrigger and scaffolding 
structure shall be designed by a regis¬ 
tered professional engineer. 

Taiu.e D~ 16-Minimum Nominal 8izr and Maximum 

Spacing or Member* or Outrigger Scaffolds 



Light 

Medium 


duty 

duty 

Maximum scaffold load.. 

.. 25 p.s.f. 

50 p.s.f. 

3 x 10 in. 

Outrigger six*. 


Maximum outrigger 

10 ft 0 in.... 

6 ft 0 In. 

spacing. 

Plunking. 

.. 2x9 In. 

2 x 9 in. 

Guardrail. . 

.. 2 x 4 In. 

2x4 in. 

Guardrail uprights. 

Toeboards. 

2x4 in. 

.. 4 In. (mini¬ 
mum). 

2 x 4 in. 

4 in. (mini¬ 
mum). 



(f) Masons* adjustable multiple-point 
suspension scaffolds. (1) The scaffold 
shall be capable of sustaining a working 
load of 50 pounds per square foot and 
shall not be loaded in excess of that 
figure. 

(2) The scaffold shall be provided with 
hoisting machines that meet the require¬ 
ments of Underwriters’ Laboratories or 
Factory Mutual Engineering Corp. 

(3) The platform shall be supported 
by wire ropes in conformity with para¬ 
graph (a) ( 22) of this section, suspended 
from overhead outrigger beams. 

(4) The scaffold outrigger beams shall 
consist of structural metal securely fas¬ 
tened or anchored to the frame or floor 
system of the building or structure. 

(5) Each outrigger beam shall be 
equivalent in strength to at least a stand¬ 
ard 7-inch, 15.3-pound steel I-beam, be 
at least 15 feet long, and fthall not project 
more than 6 feet 6 inches beyond the 
bearing point. 

(6) Where the overhang exceeds 6 feet 
6 inches, outrigger beams shall be com¬ 
posed of stronger beams or multiple 
beams and be installed in accordance 
with approved designs and instructions. 

(7) If channel iron outrigger beams 
are used in place of I-beams, they shall 
be securely fastened together with the 
flanges turned out. 

(8) All outrigger beams shall be set 
and maintained with their webs in a 
vertical position. 

(9) A stop bolt shall be placed at each 
end of every outrigger beam. 

(10) The outrigger beam shall rest on 
suitable wood-bearing blocks. 

(11) All parts of the scaffold such as 
bolts, nuts, fittings, clamps, wire ropes, 
and outrigger beams and their fasten¬ 
ings, shall be maintained in sound and 
good working condition and shall be 
inspected before each installation and 
periodically thereafter. 


(12) The free end of the suspension 
wire ropes shall be equipped with proper 
size thimbles and be secured by splicing 
or other equivalent means. The running 
ends shall be securely attached to the 
hoisting drum and at least four turns of 
rope shall at all times remain on the 
drum. 

(13) Where a single outrigger beam is 
used, the steel shackles or clevises with 
which the wire ropes are attached to the 
outrigger beams shall be placed directly 
over the hoisting drums. 

(14) The scaffold platform shall be 
equivalent in strength to at least 2-inch 
planking. (For maximum planking spans 
see paragiaph (a) (9) of this section.) 

(15) Guardrails not less than 2x4 
inches or the equivalent and not less than 
36 inches or more than 42 inches high, 
with a mid-rail, when required, of 1 x 4- 
inch lumber or equivalent, and toeboards, 
shall be installed at all open sides on the 
scaffolds more than 10 feet above the 
ground or floor. Toeboards shall be a 
minimum of 4 inches in height. Wire 
mesh shall be installed in accordance 
with paragraph (a) (17) of this section. 

(16) Overhead protection shall be 
provided on the scaffold, not morfc than 
9 feet above the platform, consisting of 
2-inch planking or material of equivalent 
strength laid tight, when men are at 
work on the scaffold and an overhead 
hazard exists. 

(17) Each scaffold shall be installed or 
relocated in accordance with designs 
and instructions, of a registered profes¬ 
sional engineer, and supervised by a 
competent, designated person. ' 

(g) Two-point suspension scaffolds 
(sxcinging scaffolds) . (1) Two-point sus¬ 
pension scaffold platforms shall be not 
less than 20 inches nor more than 36 
inches wide overall. The platform shall 
be securely fastened to the hangers by 
U-bolts or by other equivalent means. 

(2) The hangers of two-point sus¬ 
pension scaffolds shall be made of 
wrought iron, mild steel, or other equiva¬ 
lent material having a cross-sectional 
area capable of sustaining four times the 
maximum intended load, and shall be 
designed with a support for guardrail, 
intermediate rail, and toeboard. 

(3) When hoisting machines are used 
on two-point suspension scaffolds, such 
machines shall be of a design tested and 
approved by Underwriters’ Laboratories 
or Factory Mutual Engineering Corp. 

(4) The roof irons or hooks shall be of 
wrought iron, mild steel, or other equiva¬ 
lent material of proper size and design, 
securely installed and anchored. Tie- 
backs of three-fourth inch manila rope 
or the equivalent shall serve as a second¬ 
ary means of anchorage, installed at 
right angles to the fact of the building 
whenever possible and secured to a struc¬ 
turally sound portion of the building. 

(5) Guardrails not less than 2x4 
inches or the equivalent and not less than 
36 inches or more than 42 inches high, 
with a mid-rail, when required, of 1- x 4- 
inch lumber or equivalent, and toeboards. 
shall be installed at all open sides on all 
scaffolds more than 10 feet above the 
ground or floor. Toeboards shall be a 
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minimum of 4 inches in height. Wire 
mesh shall be installed in accordance 
with paragraph (a) (17) of this section. 

(6) Two-point suspension scaffolds 
shall be suspended by wire or fiber ropes. 
Wire and fiber ropes shall conform to 
paragraph (a) (22) of this section. 

(7) The blocks for fiber ropes shall be 
of standard 6-inch size, consisting of at 
least one double and one single block. 
The sheaves of all blocks shall fit the size 
of rope used. 

(8) All wire ropes, fiber ropes, slings, 
hangers, platforms, and other supporting 
parts shall be inspected before every in¬ 
stallation. Periodic inspections shall be 
made while the scaffold is in use. 

(9) On suspension scaffolds designed 
for a working load of 500 pounds no more 
than two men shall be permitted to work 
at one time. On suspension scaffolds 
with a working load of 750 pounds, no 
more than three men shall be permitted 
to work at one time. Each workman shall 
be protected by a safety lifebelt attached 
to a lifeline. The lifeline shall be securely 
attached to substantial members of the 
structure (not scaffold), or to securely 
rigged lines, which will safely suspend 
the workman in case of a fall. 

(10) Where acid solutions are used, 
fiber ropes are not permitted unless acid- 
proof. 

(11) Two-point suspension scaffolds 
shall be securely lashed to the building 
or structure to prevent them from sway¬ 
ing. Window cleaners’ anchors shall not 
be used for this purpose. 

(12) The platform of every two-point 
suspension scaffold shall be one of the 
following types: 

(i) The side stringer of ladder-type 
platforms shall be clear straight-grained 
spruce or materials of equivalent 
strength and durability. The rungs shall 
be of straight-grained oak, ash, or 
hickory, at least IVs inch in diameter, 
with seven-eighth inch tenons mortised 
into the side stringers at least seven- 
eighth inch. The stringers shall be tied 
together with the tie rods not less than 
one-quarter inch in diameter, passing 
through the stringers and riveted up 
tight against washers on both ends. The 
flooring strips shall be spaced not more 
than five-eighth inch apart except at 
the side rails where the space may be 
1 inch. Ladder-type platforms shall be 
constructed in accordance with table 
D-17. 

(ii) Plank-type platforms shall be 
composed of not less than nominal 
2- x 8-inch unspliced planks, properly 
cleated together on the underside start¬ 
ing 6 inches from each end; intervals in 
between shall not exceed 4 feet. The 
plank-type platform shall not extend 
beyond the hangers more than 18 inches. 
A bar or other effective means shall be 
securely fastened to the platform at each 
end to prevent its slipping off the 
hanger. The span between hangers for 
plank-type platforms shall not exceed 
10 feet. 

(iii) Beam platforms shall have side 
stringers of lumber not less than 2x6 
inches set on edge. The span between 


hangers shall not exceed 12 feet when 
beam platforms are used. The floor¬ 
ing shall be supported on 2- and 6-inch 
crossbeams, laid flat and set into the 
upper edge of the stringers with a snug 


(h) Stone setters ’ adjustable multi¬ 
ple-point suspension scaffolds. (1) The 
scaffold shall be capable of sustaining 
a working load of 25 pounds per square 
foot and shall not be overloaded. Scaf¬ 
folds shall not be used for storage of 
stone or other heavy materials. 

(2) The hoisting machine and its 
supports shall be of a type tested and 
listed by Underwriters’ Laboratories or 
Factory Mutual Engineering Corp. 

(3) The platform shall be securely 
fastened to the hangers by u-bolts or 
other equivalent means. 

(4) The scaffold unit shall be sus¬ 
pended from metal outriggers, iron 
brackets, wire rope slings, or iron hooks 
which will safely support the maximum 
intended load. 

(5) Outriggers when used shall be 
set with their webs in a vertical posi¬ 
tion, securely anchored to the building 
or structure and provided with stop 
bolts at each end. 

(6) The scaffold shall be supported 
by wire rope conforming with paragraph 
(a> (22) of this section, suspended from 
overhead supports. 

(7) The free ends of the suspension 
wire ropes shall be equipped with proper 
size thimbles, secured by splicing or 
other equivalent means. The running 
ends shall be securely attached to the 
hoisting drum and at least four turns 
of rope shall remain on the drum at all 
times. 

(8) Guardrails not less than 2 by 4 
inches or the equivalent and not less 
than 36 inches or more than 42 inches 
high, with a mid-rail, when required, of 
1- by 4-inch lumber or equivalent, and 
toeboards. shall be installed at all open 
sides on all scaffolds more than 10 feet 
above the ground or floor. Toeboards 
shall be a minimum of 4 inches in height. 
Wire mesh shall be installed in accord¬ 
ance with paragraph (a) (17) of this 
section. 

(9) When two or more scaffolds are 
used on a building or structure they shall 
not be bridged one to the other but shall 
be maintained at even height with plat¬ 
forms butting closely. 

(10) Each scaffold shall be installed or 
relocated in accordance with designs and 
instructions of a registered professional 
engineer, and such installation or reloca- 


fit, at intervals of not more than 4 feet, 
securely nailed in place. The flooring 
shall be of 1- x 6-inch material prop¬ 
erly nailed. Floorboards shall not be 
spaced more than one-half inch apart. 


tion shall be supervised by a competent 
designated person. 

(1) Single-point adjustable suspension 
scaffolds. (1) The scaffolding, including 
power units or manually operated 
winches, shall be of a type tested and 
listed by Underwriters’ Laboratories or 
Factory Mutual Engineering Corp. 

(2) The power units may be either 
electrically or air motor driven. 

(3) All power-operated gears and 
brakes shall be enclosed. 

(4) In addition to the normal operat¬ 
ing brake, all-power driven units must 
have an emergency brake which engages 
automatically when the normal speed of 
descent is exceeded. 

(5) Guards, mid-rails, and toeboards 
shall completely enclose the cage or bas¬ 
ket. Guardrails shall be no less than 
2 by 4 inches or the equivalent installed 
no less than 36 inches nor more than 42 
inches above the platform. Mid-rails 
shall be 1 by 6 inches or the equivalent, 
installed equidistant between the guard¬ 
rail and the platform. Toeboards shall 
be a minimum of 4 inches in height. 

(6) The hoisting machines, cables, and 
equipment shall be regularly serviced 
and inspected after each installation and 
every 30 days thereafter. 

(7) The units may be combined to 
form a two-point suspension scaffold. 
Such scaffold shall comply with para¬ 
graph (g) of this section. 

(8) The supporting cable shall be 
straight for its entire length, and the 
operator shall not sway the basket and 
fix the cable to any intermediate points 
to change his original path of travel 

(9) Equipment shall be maintained 
and used in accordance with the manu¬ 
facturers’ instructions. 

(10) Suspension methods shall con¬ 
form to applicable provisions of para¬ 
graphs (g) and (h) of this section. 

(j) Boatswain’s chairs. (1) The chair 
seat shall be not less than 12 by 24 
inches, and of X-inch thickness. The seat 
shall be reinforced on the underside to 
prevent the board from splitting. 

(2) The two fiber rope seat slings shall 
be of %-inch diameter, reeved through 
the four seat holes so as to cross each 
other on the underside of the seat. 

(3) Seat slings shall be of at least s- 
inch wire rope when a workman is con- 


Table D-17— Schedule for Ladder-Type Platforms 


12 


Length of platform (feet) 


14 & 16 


18 4c 20 22 & 24 25 & 30 


Side stringers, minimum cross sectiou (finished sizes): 

At ends (In.). I**x24 1&X2J* 14 x 3 14x3 lr«x34 

At middle (in.). . . 14 x 84 14 x 3** 14 x 4 14 x 44 14 x 5 

Reinforcing strip (minimum) . A 4xJ*-in. steel reinforcing strip or its equi valent shall be 

attached to the side or underside, full length. 

Rungs shall bo 14-in. minimum diameter with at least 
4 -in. diameter tenons, and the maximum sparing shall 


Rungs. 


Tie rods: 

Number (minimum) — 
Diameter (minimum) 


iS 


12 in. center to center. 


. 3 4 4 5 6 

...... 4 In. 4 in. 4 In- 4 in. 4 In. 

Flooring, minimum finished size (in.).. $4 X 24 4*24 H * 24 H x 24 hi?* 
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ducting a beat producing process such as 
gas or arc welding. 

(4) The workman shall be protected 
by a safety life belt attached to a lifeline. 
The lifeline shall be securely attached to 
substantial members of the structure (not 
scaffold), or to securely rigged lines, 
winch will safely suspend the worker in 
case of a fall. 

(5) The tackle shall consist of correct 
size ball bearing or bushed blocks and 
properly spliced %-inch diameter first- 
grade manila rope. 

(6) The roof irons, hooks, or the ob¬ 
ject to which the tackle is anchored shall 
be securely installed. Tiebacks when used 
shall be Installed at right angles to the 
face of the building and securely fastened 
to a chimney. 

(k) Carpenters’ bracket scaffolds. (1) 
The brackets shall consist of a triangular 
wood frame not less than 2 by 3 inches in 
cross section, or of metal of equivalent 
strength. Each member shall be properly 
fitted and securely joined. 

(2) Each bracket shall be attached to 
the structure by means of one of the 
following: 

(i) A bolt no less than five-eighths 
inch in diameter which shall extend 
through the inside of the building wall. 

(ii) A metal stud attachment device. 

(iii) Welding to steel tanks. 

(iv) Hooking over a well-secured and 
adequately strong supporting member. 


The brackets shall be spaced no more 
than 10 feet apart. 

(3) No more than two persons shall 
occupy any given 10 feet of a bracket 
scaffold at any one time. Tools and mate¬ 
rials shall not exceed 75 pounds in addi¬ 
tion to the occupancy. 

(4> The platform shall consist of not 
less than 2- by 9-inch nominal size 
planks extending not more than 10 inches 
or less than 6 inches beyond each end 
support. 

(5) Guardrails not less than 2 by 4 
lu Clies or the equivalent and not less 
j? 8 ? 36 . inch es or more than 42 inches 
high, with a mid-rail, when required, of 
l- by 4-inch lumber or equivalent, and 
toeboards, shall be installed at all open 
sides on all scaffolds more than 10 feet 
u°n e ° r floor. Toeboards 

snail be a minimum of 4 inches in height, 
wire mesh shall be installed in accord¬ 
ance with paragraph (a) (17) of this 


(1) Bricklayers’ square scaffolds. (1) 
ine squares shall not exceed 5 feet in 
width and 5 feet in height. 

(2) Members shall be not less than 
those specified in Table I>-18. 

* 3) The squares shall be reinforced 
on both sides of each comer with 1- by 
?" m ch qusset pieces. They shall also have 
races 1 by 8 inches on both sides run- 
ng from center to center of each mem- 

means t0 secure equivalent 
strength and rigidity. 

shaU he set not more 
f - , n 8 apart for medium duty scaf- 

lShf’^ ai l d not more VciBn 8 feet a P art 

ev^i Uty f 5affolds * Bracing 1 x 8 inches, 
??^oing from the bottom of each square 
to the top of the next square, shall be 


provided on both front and rear sides 
of the scaffold. 

Table D-18 —Minimum Dimensions for 

Bricklayers' Square Scaffold Members 

Dimensions 

Members: ( inches) 

Bearers or horizontal members™ 2 by 6. 

Legs- 2 by 6. 

Braces at corners_ 1 by 6. 

Braces diagonally from center 

frame_ 1 by 8. 

(5) Platform planks shall be at least 
2- by 9-inch nominal size. The ends of the 
planks shall overlap the bearers of the 
squares and each plank shall be sup¬ 
ported by not less than three squares. 

(6) Bricklayers’ square scaffolds shall 
not exceed three tiers in height and shall 
be so constructed and arranged that one 
square shall rest directly above the other. 
The upper tiers shall stand on a con¬ 
tinuous row of planks laid across the next 
lower tier and be nailed down or other¬ 
wise secured to prevent displacement. 

(7) Scaffolds shall be level and set 
upon a firm foundation. 

(m) Horse scaffolds. 

(1) Horse scaffolds shall not be con¬ 
structed or arranged more than two tiers 
or 10 feet in height. 

(2) The members of the horses shall be 
not less than those specified in Table 
D-19. 

(3) Horses shall be spaced not more 
than 5 feet for medium duty and not 
more than 8 feet for light duty. 

(4) When arranged in tiers, each horse 
shall be placed directly over the horse in 
the tier below. 

(5) On all scaffolds arranged in tiers, 
the legs shall be nailed down to the 
planks to prevent displacement or thrust 
and each tier shall be substantially cross 
braced. 

Table D-19 —Minimum Dimensions for 
Horse Scaffold Members 


Dimensions 

Members: (inches) 

Horizontal members or bear¬ 
ers .. 3 by 4. 

Legs- 1% by 4H- 

Longitudinal brace between 

legs.._ i by 6. 

Gusset brace at top of legs.. 1 by 8. 

Half diagonal braces_ \y A by 4*4. 


(6) Horses or parts which have become 
weak or defective shall not be used. 

(7) Guardrails not less than 2 by 4 
Inches or the equivalent and not less than 
36 inches or more than 42 inches high 
with a mid-rail, when required, of 1- by 
4-inch lumber or equivalent and toe¬ 
boards, shall be installed at all open 
sides on all scaffolds more than 10 feet 
above the ground or floor. Toeboards 
shall be a minimum of 4 inches in height. 
Wire mesh shall be installed in accord¬ 
ance with paragraph (a) (17) of this 
section. 

(n) Needle beam scaffold . (1) Wood 
needle beams shall be in accordance with 
paragraph (a) (5) and (9) of this sec¬ 
tion, and shall be not less than 4 by 6 
inches in size, with the greater dimen¬ 
sion placed in a vertical direction. Metal 
beams or the equivalent conforming to 
paragraph (a) (4) and (8) of this section 
may be used. 


(2) Ropes or hangers shall be pro¬ 
vided for supports. The span between 
supports on the needle beam shall not 
exceed 10 feet for 4- by 6-inch timbers. 
Rope supports shall be equivalent in 
strength to 1-inch diameter first-grade 
manila rope. 

(3) The ropes shall be attached to the 
needle beams by a scaffold hitch or a 
properly made eye splice. The loose end 
of the rope shall be tied by a bowline 
knot or by a round turn and one-half 
hitch. 

(4) The platform span between the 
needle beams shall not exceed 8 feet 
when using 2-inch scaffold plank. For 
spans greater than 8 feet, platforms shall 
be designed based on design require¬ 
ments for the special span. The over¬ 
hang of each end of the platform planks 
shall be not less than 1 foot and not 
more than 18 inches. 

(5) When one needle beam is higher 
than the other or when the platform is 
not level the platform shall be secured 
against slipping. 

(6) All unattached tools, bolts, and 
nuts used on needle beam scaffolds shall 
be kept in suitable containers. 

(7) One end of a needle beam scaf¬ 
fold may be supported by a permanent 
structural member conforming to para¬ 
graph (a) (4) and (8) of this section. 

(8) Each man working on a needle 
beam scaffold 20 feet or more above the 
ground or floor and working with both 
hands, shall be protected by a safety life 
belt attached to a lifeline. The lifeline 
shall be securely attached to substantial 
members of the structure (not scaffold), 
or to securely rigged lines, which will 
safely suspend the workman in case of 
a fall. 

(o) Plasterers ’, decorators ’, and large 
area scaffolds. (1) Plasterers’, decora - 
tors\ lathers', and ceiling workers' in¬ 
side scaffolds shall be constructed in ac¬ 
cordance wdth the general requirements 
set forth for independent wood pole 
scaffolds. 

(2) Guardrails not less than 2 by 4 
inches or the equivalent and not less 
than 36 inches or more than 42 inches 
high, with a mid-rail, when required, of 
1- by 4-inch lumber or equivalent, and 
toeboards. shall be installed at all open 
sides on all scaffolds more than 10 feet 
above the ground or floor. Toeboards 
shall be a minimum of 4 inches in 
height. Wire mesh shall be installed in 
accordance with paragraph (a) (17) of 
this section. 

(3) All platform planks shall be laid 
with the edges close together. 

(4) When independent pole scaffold 
platforms are erected in sections such 
sections shall be provided with connect¬ 
ing runways equipped with substantial 
guardrails. 

(p) Interior hung scaffolds. (1) An in¬ 
terior hung scaffold should be hung or 
suspended from the roof structure or 
substantial ceiling beams. 

(2) The suspended steel wire rope 
shall conform to paragraph (a) (22) of 
this section. Wire may be used provid¬ 
ing the strength requirements of para¬ 
graph (a) (22) of this section are met. 
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(3) For hanging wood scaffolds, the 
following minimum nominal size mate¬ 
rial is recommended: 

(1) Supporting bearers 2 by 9 inches 
on edge. 

(ii) Planking 2 by 9 inches or 2 by 10 
inches, with maximum span 7 feet for 
heavy duty and 10 feet for light duty 
or medium duty. 

(4) Steel tube and coupler members 
may be used for hanging scaffolds with 
both types of scaffold designed to sustain 
a uniform distributed working load up 
to heavy duty scaffold loads with a safety 
factor of four. 

(5) When a hanging scaffold is sup¬ 
ported by means of wire rope, such wire 
rope shall be w r rapped at least twice 
around the supporting members and 
twice around the bearers of the scaffold, 
with each end of the wire rope secured 
by at least three standard wdre-rope 
clips. 

(6) All overhead supporting members 
shall be inspected and checked for 
strength before the scaffold is erected. 

(7) Guardrails not less than 2 by 4 
inches or the equivalent and not less 
than 36 inches or more than 42 inches 
high, with a mid-rail, w r hen required, of 
1- by 4-inch lumber or equivalent, and 
toeboards, shall be installed at all open 
sides on all scaffolds more than 10 feet 
above the ground or floor. Toeboards 
shall be a minimum of 4 inches in height. 
Wire mesh shall be installed in accord¬ 
ance with paragraph (a) (17) of this 
section. 

(q) Ladder-jack scaffolds. (1) All 
ladder-jack scaffolds shall be limited 
to light duty and shall not exceed a 
height of 20 feet above the floor or 
ground. 

(2) All ladders used in connection 
with ladder-jack scaffolds shall be 
heavy-duty ladders and shall be designed 
and constructed in accordance with 
§ 1910.25 and § 1910.26. 

(3) The ladder jack shall be so de¬ 
signed and constructed that it will bear 
on the side rails in addition to the lad¬ 
der rungs, or if bearing on rungs only, 
the bearing area shall be at least 10 
inches on each rung. 

(4) Ladders used in conjunction with 
ladder jacks shall be so placed, fastened, 
held, or equipped with devices so as to 
prevent slipping. 

(5) The wood platform planks shall be 
not less than 2 inches nominal in thick¬ 
ness. Both metal and wood platform 
planks shall overlap the bearing surface 
not less than 12 inches. The span be¬ 
tween supports for wood shall not exceed 
8 feet. Platform width shall be not less 
than 18 inches. 

(6) Not more than two persons shall 
occupy any given 8 feet of any ladder- 
jack scaffold at any one time. 

(r) Window-jack scaffolds. (1) Win¬ 
dow-jack scaffolds shall be used only 
for the purpose of working at the win¬ 
dow opening through which the jack is 
placed. 

(2) Window jacks shall not be used 
to support planks placed between one 
window jack and another or for other 
elements of scaffolding. 


(3) Window-jack scaffolds shall be 
provided with suitable guardrails unless 
safety belts with lifelines are attached 
and provided for the workman. Window- 
jack scaffolds shall be used by one man 
only. 

(s) Roofing brackets. <1> Roofing 
brackets shall be constructed to fit the 
pitch of the roof. 

(2) Brackets shall be seemed in place 
by nailing in addition to the pointed 
metal projections. The nails shall be 
driven full length into the roof. When 
rope supports are used, they shall 
consist of first-grade manila of at 
least three-quarter-inch diameter, or 
equivalent. 

(3) A substantial catch platform shall 
be installed below the working area of 
roofs more than 20 feet from the ground 
to eaves with a slope greater than 3 
inches in 12 inches without a parapet. 
In width the platform shall extend 2 
feet beyond the projection of the eaves 
and shall be provided with a safety rail, 
mid-rail, and toeboard. This provision 
shall not apply where employees en¬ 
gaged in wwk upon such roofs are pro¬ 
tected by a safety belt attached to a 
lifeline. 

(t) Crawling boards or chicken lad¬ 
ders. (1) Crawling boards shall be not 
less than 10 inches wide and 1 inch 
thick, having cleats 1 x 1*2 inches. The 
cleats shall be equal in length to the 
width of the board and spaced at equal 
intervals not to exceed 24 inches. Nails 
shall be driven through and clinched on 
the underside. The crawiing board shall 
extend from the ridge pole to the eaves 
when used in connection with roof con¬ 
struction, repair, or maintenance. 

(2) A firmly fastened lifeline of at 
least three-quarter-inch rope shall be 
strung beside each crawling board for a 
handhold. 

(3) Crawling boards shall be secured 
to the roof by means of adequate ridge 
hooks or equivalent effective means. 

(u) Float or ship scaffolds. (1) Float 
or ship scaffolds shall support not more 
than three men and a few light tools, such 
as those needed for riveting, bolting, and 
welding. They shall be constructed in 
accordance with subparagraphs (2) 
through (6) of this paragraph, unless 
substitute designs and materials provide 
equivalent strength, stability, and safety. 

(2) The platform shall be not less than 
3 feet wide and 6 feet long, made of 
three-quarter-inch plywood, equivalent 
to American Plywood Association Grade 
B-B, Group I, Exterior. 

(3) Under the platform, there shall be 
two supporting bearers made from 2- x 
4-inch, or 1- x 10-inch rough, selected 
lumber, or better. They shall be free of 
knots or other flaws and project 6 inches 
beyond the platform on both sides. The 
ends of the platform shall extend about 
6 inches beyond the outer edges of the 
bearers. Each bearer shall be securely 
fastened to the platform. 

(4) An edging of wood not less than 
% x IV 2 inches, or equivalent, shall be 
placed around all sides of the platform 
to prevent tools from rolling off. 

(5) Supporting ropes shall be 1-inch 
diameter manila rope or equivalent, free 


from deterioration, chemical damage, 
flaws, or other imperfections. Rope con¬ 
nections shall be such that the platform 
cannot shift or slip. If tw T o ropes are used 
with each float, they should be arranged 
so as to provide four ends which are to 
be securely fastened to an overhead sup¬ 
port. Each of the two supporting ropes 
shall be hitched around one end of a 
bearer and pass under the platforms to 
the other end of the bearer where it is 
hitched again, leaving sufficient rope at 
each end for the supporting ties. 

(6) Each workman shall be protected 
by a safety lifebelt attached to a lifeline. 
The lifeline shall be securely attached to 
substantial members of the structure (not 
scaffold), or to securely rigged lines, 
which will safely suspend the workman 
in case of a fall. 

§ 1910.29 Manually propelled mobile 
ladder stands and scaffolds (lowers). 

(a) General requirements —(1) Appli¬ 
cation. Thte, section is intended to pre¬ 
scribe rules and requirements for the 
design, construction, and use of mobile 
work platforms (including ladder stands 
but not including aerial ladders) and rol¬ 
ling (mobile) scaffolds (towers). This 
standard is promulgated to aid in pro¬ 
viding for the safety of life, limb, and 
property, by establishing minimum 
standards for structural design require¬ 
ments and for the use of mobile work 
platforms and towers. 

(2) Working loads, (i) Work platforms 
and scaffolds shall be capable of carrying 
the design load under varying circum¬ 
stances depending upon the conditions cf 
use. Therefore, all parts and appurtances 
necessary for their safe and efficient 
utilization must be integral parts of the 
design. 

(ii) Specific design and construction 
requirements are not a part of this sec¬ 
tion because of the wide variety of mate¬ 
rials and design possibilities. However, 
the design shall be such as to produce a 
mobile ladder stand or scaffold that will 
safely sustain the specified loads. The 
material selected shall be of sufficient 
strength to meet the test requirements 
and shall be protected against corrosion 
or deterioration. 

(a) The design working load of ladder 

stands shall be calculated on the f asis of 
one or more 200-pound persons together 
with 50 pounds of equipment each. 

(b) TTie design load of all scaffolds 
shall be calculated on the basis of: 

Light — Designed and constructed to carry 
a working load of 25 pounds per square r>ot- 

Medium — Designed and constructed t 
carry a working load of 50 pounds per square 

Heavy — Designed and constructed to carry 
a working load of 75 pounds per square foo . 

All ladder stands and scaffolds shall be 
capable of supporting at least four times 
the design working load. 

(iii) The materials used in mobile lad¬ 
der stands and scaffolds shall be of stand¬ 
ard manufacture and conform to stand¬ 
ard specifications of strength, dimen¬ 
sions, and weights, and shall be selecte 
to safely support the design working load. 

(iv) Nails, bolts, or other -asteners 
used in the construction of ladders, scai- 
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folds, and towers shall be of adequate 
size and in sufficient numbers at each 
connection to develop the designed 
strength of the unit. Nails shall be driven 
full length. (All nails should be immedi¬ 
ately withdrawn from dismantled 
lumber.) 

(v> All exposed surfaces shall be free 
from sharp edges, burrs or other safety 

hazards. 

<3> Work levels, (i) The maximum 
work level height shall not exceed four 
<4> times the minimum or least base 
dimension of any mobile ladder stand or 
scaffold. Where the basic mobile unit does 
not meet this requirement, suitable out¬ 
rigger frames shall be employed to 
achieve this least base dimension, or pro¬ 
visions shall be made to guy or brace the 
unit against tipping. 

(ii> The minimum platform width for 
any work level shall not be less than 20 
inches for mobile scaffolds (towers). Lad¬ 
der stands shall have a minimum step 
width of 16 inches. 

(iii) The supporting structure for the 
work level shall be rigidly braced, using 
adequate cross bracing or diagonal brac¬ 
ing with rigid platforms at each work 
level. 


(iv) The steps of ladder stands shall 
be fabricated from slip resistant treads. 

(v) The work level platform of 
scafTolds (towers) shall be of wood, 
aluminum, or plywood planking, steel 
or expanded metal, for the full width 
of the scaffold, except for necessary open¬ 
ings. Work platforms shall be secured 
in place. All planking shall be 2-inch 
(nominal) scaffold grade minimum 1,500 
/. (stress grade) construction grade lum¬ 
ber or equivalent. 

(vi) AH scaffold work levels 10 feet 
or higher above the ground or floor shall 
have a standard (4-inch nominal) 
toeboard. 


(vii) All work levels 10 feet or higher 
above the ground or floor shall have a 
guardrail of 2- by 4-inch nominal or 
the equivalent installed no less than 
36 inches or more than 42 inches high, 
with a mid-rail, when required, of 1- by 
4-inch nominal lumber or equivalent. 

(viil) a climbing ladder or stairway 
shall be provided for proper access and 
ogress, and shall be affixed or built into 
the scaffold and so located that its use 
? not have a tenden cy to tip the scaf- 
xoid. A landing platform shall be pro¬ 
vided at intervals not to exceed 30 feet. 

(4 ) Wheels or casters. <i) Wheels or 
casters shall be properly designed for 
strength and dimensions to support four 
*4) times the design working load. 

. (ii> All scaffold casters shall be pro¬ 
vided with a positive wheel and/or swivel 
V? prevent movement. Ladder stands 
shall have at least two (2) of the four (4) 
casters and shall be of the swivel type. 

(Ui) Where leveling of the elevated 
work platform is required, screw jacks 
or other suitable means for adjusting the 
neight shall be provided in the base sec¬ 
tion of each mobile unit. 

<b) Mobile tubular welded frame scaf¬ 
folds— (l) General. Units shall be de¬ 
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signed to comply with the requirements 
of paragraph (a) of this section. 

(2) Bracing. Scaffolds shall be prop¬ 
erly braced by cross braces and/or diag¬ 
onal braces for securing vertical members 
together laterally. The cross braces shall 
be of a length that will automatically 
square and align vertical members so 
the erected scaffold is always plumb, 
square, and rigid. 

(3) Spacing. Spacing of panels or 
frames shall be consistent with the loads 
imposed. The frames shall be placed one 
on top of the other with coupling or 
stacking pins to provide proper vertical 
alignment of the legs. 

<4> Locking. Where uplift may occur, 
panels shall be locked together vertically 
by pins or other equivalent means. 

(5) Erection. Only the manufacturer 
of a scaffold or his qualified designated 
agent shall be permitted to erect or su¬ 
pervise the erection of scaffolds exceed¬ 
ing 50 feet in height above the base, un¬ 
less such structure is approved in writing 
by a registered professional engineer, or 
erected in accordance with instructions 
furnished by the manufacturer. 

(c) Mobile tubular welded sectional 
folding scaffolds —(1) General. Units in¬ 
cluding sectional stairway and sectional 
ladder scaffolds shall be designed to com¬ 
ply with the requirements of paragraph 
(a) of this section. 

(2) Stainvay. An integral stairway 
and w r ork platform shall be incorporated 
into the structure of each sectional fold¬ 
ing stairway scaffold. 

(3) Bracing. An integral set of pivot¬ 
ing and hinged folding diagonal and hor¬ 
izontal braces and a detachable work 
platform shall be incorporated into the 
structure of each sectional folding lad¬ 
der scaffold. 

(4) Sectional folding stairway scaf¬ 
folds. Sectional folding stairway scaf¬ 
folds shall be designed as medium duty 
scaffolds except for high clearance. These 
special base sections shall be designed 
as light duty scaffolds. When upper sec¬ 
tional folding stairway scaffolds are used 
with a special high clearance base, the 
load capacity of the entire scaffold shall 
be reduced accordingly. The width of a 
sectional folding stairway scaffold shall 
not exceed 4% feet. The maximum length 
of a sectional folding stairway scaffold 
shall not exceed 6 feet. 

(5) Sectional folding ladder scaffolds. 
Sectional folding ladder scaffolds shall 
be designed as light duty scaffolds in¬ 
cluding special base (open end) sections 
which are designed for high clearance. 
For certain special applications the six- 
foot (6') folding ladder scaffolds, except 
for special high clearance base sections, 
shall be designed for use as medium duty 
scaffolds. The width of a sectional folding 
ladder scaffold shall not exceed feet. 
The maximum length of a sectional fold¬ 
ing ladder scaffold shall not exceed 6 
feet 6 inches for a six-foot (6') long unit, 

8 feet 6 inches for an eight-foot (8') unit 
or 10 feet 6 inches for a ten-foot (10') 
long unit. 

(6) End frames. The end frames of 
sectional ladder and stairway scaffolds 
shall be designed so that the horizontal 


bearers provide supports for multiple 
planking levels. 

(7) Erection. Only the manufacturer 
of the scaffold or his qualified designated 
agent shall be permitted to erect or 
supervise the erection of scaffolds ex¬ 
ceeding 50 feet in height above the base, 
unless such structure is approved in 
writing by a licensed professional 
engineer, or erected in accord¬ 
ance with instructions furnished by the 
manufacturer. 

<d) Mobile tube and coupler scaf¬ 
folds —(1) Design. Units shall be de¬ 
signed to comply with the applicable 
requirements of paragraph (a) of this 
section. 

(2) Material. The material used for 
the couplers shall be of a structural type, 
such as a drop-forged steel, malleable 
iron or structural grade aluminum. The 
use of gray cast iron is prohibited. 

(3) Erection. Only the manufacturer 
of the scaffold or his qualified designated 
agent shall be permitted to erect or 
supervise the erection of scaffolds ex¬ 
ceeding 50 feet in height above the base, 
unless such structure is approved in 
writing by a licensed professional 
engineer, or erected in accord¬ 
ance with instructions furnished by the 
manufacturer. 

(e) Mobile work platforms —(1) De¬ 
sign. Units shall be designed for the use 
intended and shall comply with the 
requirements of paragraph (a) of this 
section. 

(2) Base width. The minimum width 
of the base of mobile work platforms 
shall not be less than 20 inches. 

(3) Bracing. Adequate rigid diagonal 
bracing to vertical members shall be 
provided. 

(f) Mobile ladder stands. 

(1) Design. Units shall comply with 
applicable requirements of paragraph 
(a) of this section. 

(2) Base width. The minimum base 
width shall conform to paragraph 
(a) (3) (1) of this section. The maximum 
length of the base section shall be the 
total length of combined steps and top 
assembly, measured horizontally, plus 
five-eighths inch per step of rise. 

(3) Steps. Steps shall be uniformly 
spaced, and sloped, with a rise of not 
less than nine (9) inches, nor more than 
ten (10) inches, and a depth of not less 
seven (7> inches. The slope of the steps 
section shall be a minimum of fifty-five 
(55) degrees and a maximum of 
sixty (60) degrees measured from 
the horizontal. 

(4) Handrails, (i) Units having more 
than five (5) steps or 60 inches vertical 
height to the top step shall be equipped 
with handrails. 

(ii) Handrails shall be a minimum of 
29 inches high. Measurements shall be 
taken vertically from the center of the 
step. 

(5) Loading. The load (see paragraph 
(a) (2) (ii) (5) of this section) shall be 
applied uniformly to a 3V£ inches wide 
area front to back at the center of the 
width span with a safety factor of four 
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§ 1910.30 Ollier working surfaces. 

(a) Dockboards (bridge plates ). (1) 
Portable and powered dockboards shall 
be strong enough to carry the load Im¬ 
posed on them. 

(2) Portable dockboards shall be 
secured in position, either by being 
anchored or equipped with devices which 
will prevent their slipping. 

(3) Powered dockboards shall be 
designed and constructed in accordance 
with Commercial Standard CS202-56 
(1956) "Industrial Lifts and Hinged 
Loading Ramps published by the UB. 
Department of Commerce. 

(4) Handholds, or other effective 
means, shall be provided on portable 
dockboards to permit safe handling. 

(5) Positive protection shall be pro¬ 
vided to prevent railroad cars from being 
moved while dockboards or bridge plates 
are in position. 

(b) Forging machine area. (1) Ma¬ 
chines shall be so located as to give (i) 
enough clearance between machines so 
that the movement of one operator will 
not interfere with the work of another, 
<ii) ample room for cleaning machines 
and handling the work, including mate¬ 
rial and scrap. The arrangement of ma¬ 
chines shall be such that operators will 
not stand in aisles. 

(2) Aisles shall be provided of suffi¬ 
cient width to permit the free movement 
of employees bringing and removing 
material. This aisle space is to be in¬ 
dependent of working and storage space 
and should be defined by marking. 

(3) Wood platforms used on the floor 
in front of machines shall be substan¬ 
tially constructed. 

(c) Veneer machinery. (1) Sides of 
steam vats shall extend to a height of 
not less than 36 inches above the floor, 
working platform, or ground. 

(2) Large steam vats divided into sec¬ 
tions shall be provided with substantial 
walkways between sections. Each walk¬ 
way shall be provided with a standard 
handrail on each exposed side. These 
handrails may be removable, if neces¬ 
sary. 

(3) Covers shall be removed only from 
that portion of steaming vats on which 
men are working and a portable railing 
shall be placed at this point to protect 
the operators. 

(4) Workmen shall not ride or step 
on logs in steam vats. 

§1910.31 Sources of standards. 

The standards in tiffs Bubpart D are 
devised from the following sources: 


Standard 


Source 


} 1910.22(a) 


§ 1910.22(b) and 
(c). 

fi 1910.22(d)- 


} 1910.23 


ANSI Z4.1-1968, Re¬ 
quirements for Sani¬ 
tation in Places of 
Employment. 

41 CFR 50-204.3. 

ANSI A58.1-1955, Mini¬ 
mum Design Loads in 
Building and Other 
Structures. 

ANSI A12.1-1967, Safety 
Requirements for 
Floor and Wall Open¬ 
ings, Railings, and 
Toeboards. 


Standard 
i 1910.24- 

5 1910.25. 

| 1910.26- 

8 1910.27. 

8 1910.28- 

f 1910.29. 

§ 1910.30(a) — 

I 1910.30(b) ~ 
f 1910.30(c) - 


Source 

ANSI A64.1-1968, Re¬ 
quirements for Fixed 
Industrial Stairs. 

ANSI A14.1-1968, Safety 
Code for Portable 
Wood Ladders. 

ANSI A14.2—1956, Port¬ 
able Metal Ladders. 

ANSI A14.3-1956, Safety 
Code for Fixed Lad¬ 
ders. 

ANSI A10.8-1969, Safety 
Requirements for 
Scaffolding. 

ANSI A92.1-1971, Stand¬ 
ard Cot Manually Pro¬ 
pelled Mobile Ladder 
Stands and Scaffolds. 

ANSI B50.1 — 1969, 
Safety Standard for 
Powered Industrial 
Trucks. 

ANSI B24.1-1963. Safety 
Standard for Forging. 

ANSI 01.1-1954, Safety 
Code for Woodwork¬ 
ing Machinery. 


§ 1910.32 Standards organizations. 

The following organizations have been 
referenced in this Subpart D: 

American National Standards Institute, 1430 

Broadway. New York, NY 10018. 
Underwriters’ Laboratories, Inc., 207 East 

Ohio Street, Chicago, IL 60611. 

Factory Mutual Engineering Corp., Post 

Office Box 688, Norwood, MA 02062. 

Subpart E—Mecns of Lgress 
§ 1910.35 Definitions. 

As used in this subpart 

(a) Means of egress. A means of egress 
is a continuous and unobstructed way of 
exit travel from any point In a building 
or structure to a public w T ay and consists 
of three separate and distinct parts: the 
way of exit access, the exit, and the way 
of exit discharge. A means of egress com¬ 
prises the vertical and horizontal ways of 
travel and shall include intervening room 
spaces, doorways, hallways, corridors, 
passageways, balconies, ramps, stairs, 
enclosures, lobbies, escalators, horizontal 
exits, courts, and yards. 

(b) Exit access. Exit access is that 
portion of a means of egress which leads 
to an entrance to an exit. 

(c) Exit. Exit is that portion of a 
means of egress which is separated from 
all other spaces of the building or struc¬ 
ture by construction or equipment as 
required in this subpart to provide a pro¬ 
tected way of travel to the exit discharge. 

(d) Exit discharge. Exit discharge is 
that portion of a means of egress be¬ 
tween the termination of an exit and a 
public way. 

(e) Low hazard contents. Low hazard 
contents shall be classified as those of 
such low combustibility that no self- 
propagating fire therein can occur and 
that consequently the only probable dan¬ 
ger requiring the use of emergency exits 
will be from panic, fumes, or smoke, or 
fire from some external source. 

<f) High-hazard contents. High-haz- 
ard contents shall be classified as those 
which are liable to burn with extreme 
rapidity or from which poisonous fumes 


or explosions are to be feared in the event 
of fire. 

(g) Ordinary hazard contents. Ordi¬ 
nary hazard contents shall be classified 
as those which are liable to burn with 
moderate rapidity and to give off a con¬ 
siderable volume of smoke but from 
which neither poisonous fumes nor ex¬ 
plosions are to be feared in case of fire. 

(h) Approved. For the purposes of this 
subpart approved shall mean listed or 
approved equipment by a nationally rec¬ 
ognized testing laboratory. 

§1910.36 General requirements. 

(a) Application. This subpart contains 
general fundamental requirements es¬ 
sential to providing a safe means of 
egress from fire and like emergencies. 
Nothing in this subpart shall be con¬ 
strued to prohibit a better type of build¬ 
ing construction, more exits, or otherwise 
safer conditions than the minimum re¬ 
quirements specified in this subpart. 
Exits from vehicles, vessels, or other mo¬ 
bile structures are not covered by this 
subpart. 

(b) Fundamental requirements. (1) 
Every building or structure, new or old, 
designed for human occupancy shall be 
provided with exits sufficient to permit 
the prompt escape of occupants in case 
of fire or other emergency. The design of 
exits and other safeguards shall be such 
that reliance for safety to life in case of 
fire or other emergency will not depend 
solely on any single safeguard: addi¬ 
tional safeguards shall be provided for 
life safety in case any single safeguard 
is ineffective due to some human or me¬ 
chanical failure. 

(2) Every building or structure shall 
be so constructed, arranged, equipped, 
maintained, and operated as to avoid 
undue danger to the lives and safety of 
its occupants from fire, smoke, fumes, or 
resulting panic during the period of time 
reasonably necessary for escape from the 
building or structure in case of fire or 
other emergency. 

(3) Every building or structure shall 
be provided with exits of kinds, numbers, 
location, and capacity appropriate to the 
individual building or structure, with due 
regard to the character of the occupancy, 
the number of persons exposed, the fire 
protection available, and the height and 
type of construction of the building or 
structure, to afford all occupants con¬ 
venient facilities for escape. 

(4) In every building or structure exits 
shall be so arranged and maintained as 
to provide free and unobstructed egress 
from all parts of the building or struc¬ 
ture at all times when it is occupied. No 
lock or fastening to prevent free escape 
from the inside of any building shall be 
installed except in mental, penal, or cor¬ 
rective institutions where supervisory 
personnel is continually on duty and ef¬ 
fective provisions are made to remote 
occupants in case of fire or other 
emergency. 

(5) Every exit shall be clearly visible 
or the route to reach it shall be conspicu¬ 
ously indicated In such a manner that 
every occupant of every building _ 
structure who is physically and menta y 
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capable will readily know the direction 
of escape from any point, and each point, 
and each path of escape, in its entirety, 
shall be so arranged or marked that the 
way to a place of safety outside is unmis¬ 
takable. Any doorway or passageway not 
constituting an exit or way to reach an 
exit, but of such a character as to be 
subject to being mistaken for an exit, 
shall be so arranged or marked as to 
minimize its possible confusion with an 
exit and the resultant danger of persons 
endeavoring to escape from fire finding 
themselves trapped in a dead-end space, 
such as a cellar or storeroom, from which 
there is no other way out. 

(6) In every building or structure 
equipped for artificial illumination, ade¬ 
quate and reliable illumination shall be 
provided for all exit facilities. 

(7) In every building or structure of 
such size, arrangement, or occupancy 
that a fire may not itself provide ade¬ 
quate warning to occupants, fire alarm 
facilities shall be provided where neces¬ 
sary to warn occupants of the existence 
of fire so that they may escape, or to 
facilitate the orderly conduct of fire exit 
drills. 

(8) Every * building or structure, sec¬ 
tion, or area thereof of such size, occu¬ 
pancy. and arrangement that the reason¬ 
able safety of numbers of occupants may 
be endangered by the blocking of any 
single means of egress due to fire or 
smoke, shall have at least two means of 
egress remote from each other, so ar¬ 
ranged as to minimize any possibility 
that both may be blocked by any one fire 
or other emergency conditions. 

(9) Compliance with this subpart 
shall not be construed as eliminating or 
reducing the necessity for other provi¬ 
sions for safety of persons using a struc¬ 
ture under normal occupancy conditions, 
nor shall any provision of the subpart be 
construed as requiring or permitting any 
condition that may be hazardous under 
normal occupancy conditions. 

<c> Protection of employees exposed 
by construction and repair operations. 
<1 > No building or structure under con- 
structioh shall be occupied in whole or in 
part until all exit facilities required for 
the part occupied are completed and 
ready for use. 

<2) No existing building shall be occu¬ 
pied dining repairs or alterations unless 
all existing exits and any existing fire 
protection are continuously maintained, 
or m lieu thereof other measures are 
taken which provide equivalent safety. 

(3) No flammable or explosive sub¬ 
stances or equipment for repairs or alter¬ 
ations shall be introduced in a building 
°‘ nor ? na ily low or ordinary hazard clas¬ 
sification while the building is occupied, 
unless the condition of use and safe¬ 
guards provided are such as not to create 
any additional danger or handicap to 
egress beyond the normally permissible 
conditions in the building. 

<d) Maintenance. (1) Every required 
exit, way of approach thereto, and way 
or travel from the exit into the street or 
open space, shall be continuously main¬ 
tained free of all obstructions or impedi¬ 
ments to full instant use in the case of 
fire or other emergency. 


(2) Every automatic sprinkler system, 
fire detection and alarm system, exit 
lighting, fire door, and other item of 
equipment, where provided, shall be con¬ 
tinuously in proper operating condition. 

§ 1910.37 Means of egress, general. 

(a) Permissible exit components. An 
exit shall consist only of the approved 
components. Exit components shall be 
constructed as an integral part of the 
building or shall be permanently affixed 
thereto. 

(b) Protective enclosure of exits. 
When an exit is protected by separation 
from other parts of the building the 
separating construction shall meet the 
following requirements. 

(1> The separation shall have at least 
a 1-hour fire resistance rating when the 
exit connects three stories or less. This 
applies whether the stories connected are 
above or below the story at which exit 
discharge begins. 

(2) The separation shall have at least 
a 2-hour fire resistance rating when the 
exit connects four or more stories, 
whether above or below the floor of dis¬ 
charge. It shall be constructed of non¬ 
combustible materials, and shall be 
supported by construction having at 
least a 2-hour fire resistance rating. 

(3) Any opening therein shall be pro¬ 
tected by an approved self-closing fire 
door. 

(4) Openings in exit enclosures shall 
be confined to those necessary for 
access to the enclosure from normally 
occupied spaces and for egress from the 
enclosure. 

(c) Width and capacity of means of 
egress. (1) The capacity in number of 
persons per unit of exit width for ap¬ 
proved components of means of egress 
shall be as follows: 

(1) Level Egress Components (includ¬ 
ing Class A Ramps) 100 persons. 

(ii) Inclined Egress Components (in¬ 
cluding Class B Ramps) 60 persons, 

(2) Means of egress shall be measured 
in units of exit width of 22 inches. Frac¬ 
tions of a unit shall not be counted, 
except that 12 inches added to one or 
more full units shall be counted as one- 
half a unit of exit width. 

(3) Units of exit width shall be meas¬ 
ured in the clear at the narrowest point 
of the means of egress except that a 
handrail may project inside the meas¬ 
ured width on each side not more than 
3 V 2 inches and a stringer may project 
inside the measured width not more than 
IV 2 inches. An exit or exit access door 
swinging into an aisle or passageway 
shall not restrict the effective width 
thereof at any point during its swing to 
less than the minimum widths hereafter 
specified. 

(d> Egress capacity and occupant load. 
(1) The capacity of means of egress for 
any floor, balcony, tier, or other occupied 
space shall be sufficient for the occupant 
load thereof. The occupant load shall be 
the maximum number of persons that 
may be in the space at any time. 

(2> Where exits serve more than one 
floor, only the occupant load of each 
floor considered individually need be 
used in computing the capacity of the 


exits at that floor, provided that exit 
capacity shall not be decreased in the 
direction of exit travel. 

(e) Arrangement of exits . When more 
than one exit is required from a story, at 
least two of the exits shall be remote 
from each other and so arranged as to 
minimize any possibility that both may 
be blocked by any one fire or other emer¬ 
gency condition. 

(f) Access to exits. (1) Exits shall be 
so located and exit accesss shall be so 
arranged that exits are readily accessi¬ 
ble at all times. Where exits are not im¬ 
mediately accessible from an open floor 
area, safe and continuous passageways, 
aisles, or corridors leading directly to 
every exit and so arranged as to provide 
convenient access for each occupant to 
at least two exits by separate ways of 
travel, except as a single exit or limited 
dead ends are permitted by other pro¬ 
visions of this subpart shall be main¬ 
tained. 

(2) A door from a room to an exit or 
to a way of exit access shall be of the 
side-hinged, swinging type. It shall swing 
with exit travel when the room is occu¬ 
pied by more than 50 persons or used for 
a high hazard occupancy. 

(3) In no case shall access to an exit 
be through a bathroom, or other room 
subject to locking, except where the exit 
is required to serve only the room sub¬ 
ject to locking. 

(4) Ways of exit access and the doors 
to exits to which they lead shall be so 
designed and arranged as to be clearly 
recognizable as such. Hangings or drap¬ 
eries shall not be placed over exit doors 
or otherwise so located as to conceal or 
obscure any exit. Mirrors shall not be 
placed on exit doors. Mirrors shall not be 
placed in or adjacent to any exit in such 
a manner as to confuse the direction of 
exit. 

(5) Exit access shall be so arranged 
that it will not be necessary to travel 
toward any area of high hazard occu¬ 
pancy in order to reach the nearest exit, 
unless the path of travel is effectively 
shielded from the high hazard location 
by suitable partitions or other physical 
barriers. 

(6) The minimum width of any way 
of exit access shall in no case be less than 
28 inches. Where a single way of exit 
access leads to an exit, its capacity in 
terms of width shall be at least equal to 
the required capacity of the exit to which 
it leads. Where more than one way of 
exit access leads to an exit, each shall 
have a width adequate for the number 
of persons it must accommodate. 

(g) Exterior ways of exit access. (1) 
Access to an exit may be by means of any 
exterior balcony, porch, gallery, or roof 
that conforms to the requirements of this 
section. 

(2) Exterior ways of exit access shall 
have smooth, solid floors, substantially 
level, and shall have guards on the un¬ 
enclosed sides. 

(3) Where accumulation of snow or 
ice is likely because of the climate, the 
exterior way of exit access shall be pro¬ 
tected by a roof, unless it serves as the 
sole normal means of access to the rooms 
or spaces served, in which case it may 
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be assumed that snow and ice will be 
regularly removed in the course of nor¬ 
mal occupancy. 

(4) A permanent, reasonably straight 
path of travel shall be maintained over 
the required exterior way of exit access. 
There shall be no obstruction by rail¬ 
ings, barriers, or gates that divide the 
open space into sections appurtenant to 
individual rooms, apartments, or other 
uses. Where the Assistant Secretary of 
Labor or his duly authorized representa¬ 
tive finds the required path of travel to 
be obstructed by furniture or other mov¬ 
able objects, he may require that they be 
fastened out of the way or he may re¬ 
quire that railings or other permanent 
barriers be installed to protect the path 
of travel against encroachment. 

(5) An exterior way of exit access 
shall be so arranged that there are no 
dead ends in excess of 20 feet. Any un¬ 
enclosed exit served by an exterior way 
of exit access shall be so located that no 
part of the exit extends past a vertical 
plane 20 feet and one-half the required 
width of the exit from the end of and at 
right angles to the way of exit access. 

(6) Any gallery, balcony, bridge, porch 
or other exterior exit access that projects 
beyond the outside wall of the building 
shall comply with the requirements of 
this section as to width and arrange¬ 
ment. 

(h) Discharge from exits. (1) All exits 
shall discharge directly to the street, or 
to a yard, court, or other open space that 
gives safe access to a public way. The 
streets to which the exits discharge shall 
be of width adequate to accommodate 
all persons leaving the building. Yards, 
courts, or other open spaces to which 
exits discharge shall also be of adequate 
width and size to provide all persons 
leaving the building with ready access to 
the street 

(2) Stairs and other exits shall be so 
arranged as to make clear the direction 
of egress to the street. Exit stairs that 
continue beyond the floor of discharge 
shall be interrupted at the floor of dis¬ 
charge by partitions, doors, or other ef¬ 
fective means. 

(i) Headroom. Means of egress shall 
be so designed and maintained as to pro¬ 
vide adequate headroom, but in no case 
shall the ceiling height be less than 7 
feet 6 inches nor any projection from the 
ceiling be less than 6 feet 8 inches from 
the floor. 

(j) Changes in elevation. Where a 
means of egress is not substantially 
level, such differences in elevation shall 
be negotiated by stairs or ramps. 

(k) Maintenance and workmanship 

(1) Doors, stairs, ramps, passages, signs, 
and all other components of means of 
egress shall be of substantial, reliable 
construction and shall be built or in¬ 
stalled in a workmanlike manner. 

(2) Means of egress shall be continu¬ 
ously maintained free of all obstructions 
or impediments to full instant use in the 
case of fire or other emergency. 

(3) Any device or alarm installed to 
restrict the improper use of an exit shall 
be so designed and installed that it can¬ 
not. even in cases of failure, Impede or 
prevent emergency use of such exit. 


(1) Furnishings and decorations. (1) 
No furnishings, decorations, or other ob¬ 
jects shall be so placed as to obstruct 
exits, access thereto, egress therefrom, 
or visibility thereof. 

(2) No furnishings or decorations of 
an explosive or highly flammable charac¬ 
ter shall be used in any occupancy. 

(m) Automatic sprinkler systems. All 
automatic sprinkler systems shall be con¬ 
tinuously maintained in reliable oper¬ 
ating condition at all times, and such 
periodic inspections and tests shall be 
made as are necessary to assure proper 
maintenance. 

(n) Alarm and fire detection systems. 
(1) Systems shall be under the supervi¬ 
sion of a responsible person who shall 
cause proper tests to be made at specified 
intervals and have general charge of all 
alterations and additions. 

(2) Fire alarm signaling equipment 
shall be restored to service as promptly 
as possible after each test or alarm, and 
shall be kept in normal condition for 
operation. Equipment requiring rewind¬ 
ing or replenishing shall be rewound or 
replenished as promptly as possible after 
each test or alarm. 

(o) Fire retardant paints. Fire retard¬ 
ant paints or solutions shall be renewed 
at such intervals as necessary to main¬ 
tain the necessary flame retardant prop¬ 
erties. 

(p) Recognition of means of egress. 
Hangings or draperies shall not be placed 
over exit doors or otherwise located as to 
conceal or obscure any exit. Mirrors shall 
not be placed on exit doors. Mirrors shall 
not be placed in or adjacent to any exit 
in such a manner as to confuse the di¬ 
rection of exit. 

(q) Exit marking. (1) Exits shall be 
marked by a readily visible sign. Access 
to exits shall be marked by readily visi¬ 
ble signs in all cases where the exit or 
way to reach it is not immediately visible 
to the occupants. 

(2) Any door, passage, or stairway 
which is neither an exit nor a way of exit 
access, and which is so located or ar¬ 
ranged as to be likely to be mistaken 
for an exit, shall be identified by a sign 
reading “Not an Exit” or similar desig¬ 
nation, or shall be identified by a sign 
indicating its actual character, such as 
“To Basement.” “Storeroom,” ”Linen 
Closet,” or the like. 

(3) Every required sign designating an 
exit or way of exit access shall be so lo¬ 
cated and of such size, color, and design 
as to be readily visible. No decorations, 
furnishings, or equipment which impair 
visibility of an exit sign shall be per¬ 
mitted, nor shall there be any brightly 
illuminated sign (for other than exit 
purposes), display, or object in or near 
the line of vision to the required exit 
sign of such a character as to so detract 
attention from the exit sign that it may 
not be noticed. 

(4) Every exit sign shall be distinctive 
in color and shall provide contrast with 
decorations, interior finish, or other 
signs. 

(5) A sign reading “Exit”, or similar 
designation, with an arrow indicating 
the direction, shall be placed in every 
location where the direction of travel 


to reach the nearest exit is not imme¬ 
diately apparent. 

(6) Every exit sign shall be suitably 
illuminated by a reliable light source 
giving a value of not less than 5-foot 
candles on the illuminated surface. Arti¬ 
ficial lights giving illumination to exit 
signs other than the internally illumi¬ 
nated types shall have screens, discs, 
or lenses of not less than 25 square 
inches area made of translucent mate¬ 
rial to show red or other specified desig¬ 
nating color on the side of the approach. 

(7) Each internally illuminated exit 
sign shall be provided in all occupancies 
where reduction of normal illumination 
is permitted. 

(8) Every exit sign shall have the 
word “Exit” in plainly legible letters not 
less than 6 inches high, with the prin¬ 
cipal strokes of letters not less than 
three-fourths-inch wide. 

§ 1910.38 Specific means of egress re¬ 
quirements by occupancy. [Re¬ 
served ] 

§1910.39 Sources of standards. 

The entire subpart is promulgated 
from NFPA 101-1970, Life Safety Code. 

§ 1910.40 Standards organizations. 

Specific standards of the following 
organization have been referenced in 
this subpart. Copies of the standards may 
be obtained from the issuing organi¬ 
zation: 

National Fire Protection Association, 60 
Batterymarch Street, Boston, MA 02110. 

Subpart F—Powered Platforms, Man- 
lifts, and Vehicle-Mounted Work 
Platforms 

§ 1910.66 Power platforms for exterior 
building maintenance. 

(a) Definitions applicable to this sec¬ 
tion—(1) Angulated roping. A system of 
platform suspension in which the upper 
wire rope sheaves or suspension points 
are closer to the plane of the building 
face than the corresponding attachment 
points on the platform, thus causing the 
platform to press against the face of the 
building during its vertical travel. 

(2) ANSI. American National Stand¬ 
ards Institute. 

(3) Babbitted fastenings . The method 
of providing wire, rope attachments in 
which the ends of the wire strands are 
bent back and are held In a tePf^ed 
socket by means of poured molten babbitt 
metal. 

(4) Brake —disc type. A brake in which 
the holding effect Ls obtained by fric¬ 
tional resistance between one or more 
faces of discs keyed to the rotating mem- 
ber to be held and fixed discs keyed to 
the stationary or housing member (pres¬ 
sure between the discs being applied 
axially). 

(5) Brake—self-energizing band type. 
An essentially unidirectional brake 
which the holding effect is obtatoed by 
the snubbing action of a flexible band 
wrapped about a cylindrical wheel 
drum affixed to the rotating member to idc 
held, the connections and linkages being 
so arranged that the motion of the br< 
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wheel or drum will act to increase the 
tension or holding force of the band. 

(6) Brake—shoe type. A brake in 
which the holding effect is obtained by 
applying the direct pressure of two or 
more segmental friction elements held to 
a stationary member against a cylindrical 
wheel or drum affixed to the rotating 
member to be held. 

(7) Building face rollers. A specialized 
form of guide roller designed to contact 
a portion of the outer face or wall struc¬ 
ture of the building, and to assist in 
stabilizing the operators* platform dur¬ 
ing vertical travel. 

(8) Continuous pressure. Operation 
by means of buttons or switches, any one 
of which may be used to control the 
movement of the working platform or 
roof car, only as long as the button or 
switch is manually maintained in the 
actuating position. 

(9) Control. A system governing 
starting, stopping, direction, accelera¬ 
tion, speed, and retardation of moving 
members. 

(10) Controller . A device or group of 
devices, usually contained in a single 
enclosure, which serves to control in 
some predetermined manner the ap¬ 
paratus to which it is connected. 

(11) Electrical ground. A conducting 
connection between an electrical circuit 
or equipment and the earth, or some 
conducting body which serves in place 
of the earth. 

(12) Guide roller. A rotating, bear¬ 
ing-mounted, generally cylindrical 
member, operating separately or as part 
of a guide shoe assembly, attached to 
the platform, and providing rolling con¬ 
tact with building guideways, or other 
building contact members. 

(13) Guide shoe. An assembly of roll¬ 
ers, slide members, or the equivalent, 
attached as a unit to the operators* plat¬ 
form, and designed to engage with the 
building members provided for the ver¬ 
tical guidance of the operators’ 
platform. 

(14) Interlock. A device actuated by 
the operation of some other device with 
which it is directly associated, to govern 
succeeding operations of the same or 
allied devices. 

(15) Operating device. A pushbutton, 
lever, or other manual device used to 
actuate a control. 

(16) Power platform. Equipment to 
provide access to the exterior of a build¬ 
ing for maintenance, consisting of a sus¬ 
pended power-operated working plat¬ 
form, a roof car, or other suspension 
means, and the requisite operating and 
control devices. 

(17) Rated load. The combined weight 
of employees, tools, equivalent, and other 
material which the working platform is 
designed and installed to lift. 

(18) Relay, direction. An electrically 
energized contactor responsive to an 
initiating control circuit, which in turn 
causes a moving member to travel in a 
particular direction. 

(19) Relay, potential for vertical 
travel. An electrically energized contac- 
tor responsive to initiating control cir¬ 
cuit, which in turn controls the opera¬ 


tion of a moving member in both direc¬ 
tions. This relay usually operates in con¬ 
junction with direction relays, as covered 
under the definition, “relay direction/* 

(20) Roof car. A structure for the sus¬ 
pension of a working platform, providing 
for its horizontal movement to working 
positions. 

(21) Roof-powered platform. A pow¬ 
ered platform having the raising and 
lowering mechanism located on a roof 
car. 

(22) Self-powered platform. A pow¬ 
ered platform having the raising and 
lowering mechanism located on the 
working platform. 

(2) Traveling cable. A cable made up 
of electrical or communication conduc¬ 
tors or both, and providing electrical 
connection between the working plat¬ 
form and the roof car or other fixed 
point. 

(24) Weatherproof. Equipment so con¬ 
structed or protected that exposure to 
the weather will not interfere with its 
proper operation. 

(25) Working platform. The sus¬ 
pended structure arranged for vertical 
travel which provides access to the ex¬ 
terior of the building or structure. 

(26) Yield point. The stress at which 
the material exhibits a permanent set 
of 0.2 percent. 

(27) Zinced fastenings. The method 
of providing wire rope attachments in 
which the splayed or fanned wire ends 
are held in a tapered socked by means 
of poured molten zinc. 

(b) General requirements —(1) Ap- 
lication. (i) This section establishes 
safety requirements for the design, con¬ 
struction, installation, operation, main¬ 
tenance, inspection, and use of power- 
operated platforms for exterior build¬ 
ing maintenance. The requirements of 
this section do not apply to temporary 
equipment used for construction work; 
or to devices which are raised and low¬ 
ered manually. 

(ii) The purpose of this standard is 
to provide for the safety of life and limb 
of users of exterior powered platforms, 
as well as of others who may be exposed. 
The equipment described in this section 
is intended for use by one or more work¬ 
men who are engaged in exterior work, 
such as window cleaning, caulking, 
metal-polishing, and general exterior 
building maintenance or repairs. 

(2) Existing and new equipment. This 
section applies to all powered platforms 
installed subsequent to the effective date 
of these regulations with the exception 
of powered platforms installed for emer¬ 
gency purposes. 

(3) Design requirements. All new pow¬ 
ered platforms for exterior building 
maintenance purchased and used after 
the effective date of these regulations 
shall meet all of the design, construction, 
installation, and maintenance require¬ 
ments of Part n and III of the 14 Amer¬ 
ican National Standard Safety Re¬ 
quirements for Powered Platforms for 
Exterior Building Maintenance ANSI 
A120.1-1970“ and of this section. Refer¬ 
ence shall be made to appropriate parts 
of ANSI A120.1-1970 for detail specifi¬ 
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cations for equipment and special 
installations. 

(4) Limitation. The requirements of 
this section apply only to electric pow¬ 
ered platforms. It is not the intent of 
this section to prohibit the use of other 
types of power. Installation of powered 
platforms using other types of power is 
permitted, provided such platforms have 
adequate protective devices for the type 
of power used, and otherwise provide for 
reasonable safety of life and limb to users 
of equipment and to others who may be 
exposed. 

(5) Types of powered platforms. (i) 
For the purpose of applying this stand¬ 
ard, powered platforms are divided into 
two basic types. Type P and Type T. 

(ii) Powered platforms designated as 
Type P shall meet all of the requirements 
of subparagraph (3) of this paragraph. 
A basic requirement of Type P equip¬ 
ment Ls that the working platform is sus¬ 
pended by at least four wire ropes and 
designed so that failure of any one wire 
rope will not substantially alter the nor¬ 
mal position of the working platform. 
Another basic requirement of Type P 
equipment is that only one layer of hoist¬ 
ing rope is permitted on winding drums. 
Type P powered platforms may be either 
roof-powered or self-powered. 

(iii) Powered platforms designated as 
Type T shall meet all the requirements 
of subparagraph (3) of this paragraph. 
A basic requirement of Type T equip¬ 
ment is that the working platform is sus¬ 
pended by at least two wire ropes. Fail¬ 
ure of one wire rope would not permit 
the working platform to fall to the 
ground, but would upset its normal posi¬ 
tion. The employer shall require em¬ 
ployees working on Type T equipment to 
wear safety belts, which are attached by 
lifelines to either the working platform 
or the building structure. Type T pow¬ 
ered platform may be either roof-pow¬ 
ered or self-powered. 

(iv) The requirements of this section 
apply to powered platforms with wind¬ 
ing drum type hoisting machines. It is 
not the intent of this section to prohibit 
powered platforms using other types of 
hoisting machines such as, but not limit¬ 
ed to, traction drum hoisting machines, 
air powered machines, hydraulic pow¬ 
ered machines, and internal combustion 
machines. Installation of powered plat¬ 
forms with other types of hoisting ma¬ 
chines is permitted, provided adequate 
protective devices are used, and pro¬ 
vided reasonable safety of life and limb 
to users of the equipment and to others 
who may be exposed is assured. 

(c) Type F potoered platforms —(1) 
Roof car, general, (i) A roof car shall be 
provided whenever it is necessary to 
move the working platform horizontally 
to working or storage positions. 

(ii) The maximum rated speed at 
which a power traversed roof car may be 
moved in a horizontal direction shall be 
50 feet per minute. 

(2) Movement and positioning of roof 
car. (i) Restriction of movement is re¬ 
quired. Provision shall be made to pro¬ 
tect against having the roof car leave the 
roof or enter roof areas not designed for 
travel. 
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(ii) The horizontal motion of the roof 
cars shall be positively controlled so as 
to insure proper movement and posi¬ 
tioning of the roof car. 

< iii > Roof car positioning devices shall 
be provided to insure that the working 
platform is placed and retained in 
proper position for vertical travel and 
during storage. 

<iv> Mechanical stops shall be pro¬ 
vided to prevent the traversing of the 
roof car beyond its normal limits of 
travel. Such stops shall be capable of 
withstanding a force equal to 100 per¬ 
cent of the inertial effect of the roof 
car in motion with traversing power 
applied. 

(v) (a) The operating device of a 
power-operated roof car for traversing 
shall be located on the roof car, the 
working platform, or both, and shall be 
of the continuous pressure weather¬ 
proof electric type. If more than one op¬ 
erating device is provided, they shall be 
so arranged that traversing is possible 
only from one operating device at a 
time. 

<b) The operating device shall be so 
connected that it is not operable until: 

(1) The working platform is located 
at its uppermost position of travel and 
is not in contact with the building face 
or fixed vertical guides in the face of 
the building: and 

(2) All protective devices and inter¬ 
locks are in a position for traversing. 

(3 > Roof car stability. Roof car sta¬ 
bility shall be determined by either sub¬ 
division (i) or (ii) of this subparagraph 
whichever is greater. 

(i> The roof car shall be continuously 
stable, considering overturning moment 
as determined by 125 percent rated load, 
plus maximum dead load and the pre¬ 
scribed wind loading. 

(ii) The roof car and its anchorages 
shall be capable of resisting accidental 
over-tensioning of the wire ropes sus¬ 
pending the working platform and this 
calculated value shall include the effect 
of one and one-half times the value. For 
this calculation, the simultaneous effect 
of one-half wind load shall be included, 
and the design stresses shall not exceed 
those referred to in paragraph (b)(3) of 
this section. 

(iii) If the load on the motors is at 
any time in excess of three times that 
required for lifting the working platform 
with its rated load, the motor shall stall. 

(4) Access to the roof car. Safe access 
to the roof car and from the roof car to 
the working platform shall be provided. 
If the access to the roof car at any point 
of its travel is not over the roof area or 
where otherwise necessary for safety, 
self-closing, self-locking gates shall be 
provided. Applicable provisions of the 
American National Standard Safety Re¬ 
quirements for Floor and Wall Openings, 
Railings and Toeboard, A12.1-1967, shall 
apply. 

t5> Means for maintenance, repair, 
and storage. Means shall be provided to 
run the roof car away from the roof pe¬ 
rimeter, where necessary, and to provide 
a safe area for maintenance, repairs, and 
storage. Provisions shall be made to 
secure the machine in the stored position. 


For stored machines subject to wind 
forces, see special design and anchorage 
requirements for “wind forces” in Part 
II, section 10.5 of ANSI A120.1-1970. 

(6) General requirements for working 
platforms. The working platform shall 
be of girder or truss construction and 
shall be adequate to support its rated 
load under any position of loading, and 
comply with the provisions set forth in 
paragraph cb) (3> of this section. 

(7) Load rating plate. Each working 
platform shall bear a manufacturer’s 
load rating plate, conspicuously posted: 
stating the maximum permissible rated 
load. Load rating plates shall be made 
of noncorrosive material and shall have 
letters and figures stamped, etched, or 
cast on the surface. The minimum height 
of the letters and figures shall be one- 
fourth inch. 

<8) Minimum size. The working plat¬ 
form shall have a minimum net width of 
24 inches. 

(9) Guard rails. Working platforms 
shall be furnished with permanent guard 
rails not less than 36 inches high, and 
not more than 42 inches high at the front 
(building side). At the rear, and on the 
sides, the rail shall not be less than 42 
inches high. An intermediate guardrail 
shall be provided around the entire plat¬ 
form between the top guardrail and the 
toeboard. 

(10) Toeboards. A 4-inch toeboard 
shall be provided along all sides of the 
working platform. 

1 11 > Open spaces between guardrails 
and toeboards. The spaces between the 
intermediate guardrail and platform 
toeboard on the building side of the 
working platform, and between the top 
guardrail and the toeboard on other sides 
of the platform, shall be filled with 
metallic mesh or similar material that 
will reject a ball 1 inch in diameter. The 
installed mesh shall be capable of with¬ 
standing a load of 100 pounds applied 
horizontally over any area of 12 square 
inches. If the space between the platform 
and the building face does not exceed 8 
inches, and the platform is restrained 
by guides, the mesh may be omitted on 
the front side. 

(12) Flooring. The platform flooring 
shall be of the nonskid type, and if of 
open construction, shall reject a 
inch diameter ball, or be provided with 
a screen below the floor to reject a %<r 
inch diameter ball. 

(13) Access gates. Where access gates 
are provided, they shall be self-closing 
and self-locking. 

(14) Operating device for vertical 
movement of the working platform, (i) 
The normal operating device for the 
working platform shall be located on the 
working platform and shall be of the 
continuous pressure weatherproof elec¬ 
tric type. 

(11) The operating device shall be 
operable only when all electrical pro¬ 
tective devices and interlocks on the 
working platform are in position for 
normal service, and the roof car, if pro¬ 
vided, is at an established operating 
point. 

(15) Emergency electric operative de¬ 
vice. (i) In addition, on roof-powered 


platforms, an emergency electric operat¬ 
ing device shall be provided near the 
hoisting machine for use in the event 
of failure of the normal operating device 
for the working platform, or failure of 
the traveling cable system. The emer¬ 
gency operating device shall be mounted 
in a locked compartment and shall have 
a legend mounted thereon reading: “For 
Emergency Operation Only. Establish 
Communication With Personnel on 
Working Platform Before Use.” 

(ii) A key for unlocking the compart¬ 
ment housing the emergency operating 
device shall be mounted in a break-glass 
receptacle located near the emergency 
operating device. 

(16) Manual cranking for emergency 
operation. Emergency operation of the 
main drive machine may be provided to 
allow manual cranking. This provision 
for manual operation shall be designed 
so that not more than tw'O persons will 
be required to perform this operation. 
The access to this provision shall include 
a means to automatically make the ma¬ 
chine inoperative electrically while 
under the emergency manual operation. 
The design shall be such that the emer¬ 
gency brake is operative at or below 
governor tripping speed during manual 
operation. 

(17) Arrangement and guarding of 
hoisting equipment. <i) Hoisting equip¬ 
ment shall consist of a power-driven 
drum or drum contained in the roof car 
(roof-powered platforms) or contained 
on the working platform (self-powered 
platform). 

(ii) Tile hoisting equipment shall be 
power-operated in both up and down 
directions. 

(iii) Guard or other protective de¬ 
vices shall be installed wherever rotat¬ 
ing shafts or other mechanisms or gears 
may expose personnel to a hazard. 

(iv) Friction devices or clutches shall 
not be used for connecting the main 
driving mechanism to the drum or 
drums. Belt- or chain-driven machines 
are prohibited. 

(18) Hoisting motors . (i) Hoisting 
motors shall be electric and of weather¬ 
proof construction. 

(ii) Hoisting motors shall be in con¬ 
formance with applicable provisions of 
subparagraph (22) of this paragraph. 
Electrical wiring and equipment. 

(iii) Hoisting motors shall be directly 
connected to the hoisting machinery. 
Motor couplings, if used, shall be of steel 
construction. 

(19) Brakes. The hoisting machine's) 
shall have two independent braking 
means, each designed to stop and hold 
the working platform with 125 percent 
of rated load. 

(20) Hoisting ropes and rope connec¬ 
tions. (i> Working platforms shall be sus¬ 
pended by wire ropes of either 6 x 19 or 
6 x 37 classification, preformed or non- 
preformed. 

(ii) The minimum grade of the wire 
rope shall be improved plow steel. RoP^j 
shall be fabricated of drawn galvanized 
or bright wire. Drawn galvanized JJ’ 11 
rope shall be fabricated of individual 
wires on which the zinc coating has 
been applied at an intermediate size, an 
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the wire then drawn to finished size and 
to the same tolerances and with the 
same mechanical properties as for un- 
coated wire of equal grade. 

(iii) The minimum factor of safety 
shall be ten, and shall be calculated by 
the following formula: 

„ SXN 

F = -w- 

where 

S —Manufacturer’s rated breaking 
strength of one rope. 

Number of ropes under load. 

W~ Maximum static load on all ropes with 
the platform and its rated load at 
any point of its travel. 

(iv) Hoisting ropes shall be sized to 
conform with the required factor of 
safety, but in no case shall the size be 
less than five-sixteenths-inch diameter. 

(v) Winding drums shall have at least 
three turns of rope remaining when the 
platform has landed at the lowest possi¬ 
ble point of its travel. 

(vi) The lengthening or repairing of 
wire rope by the joining of two or more 
lengths is prohibited. 

(vii) The nondrum ends of the hoist¬ 
ing ropes shall be provided with indi¬ 
vidual shackle rods which will permit 
individual adjustment of rope lengths, if 
required. 

(viii) Reverse bends in rope arrange¬ 
ment should be avoided. More than two 
reverse bends in each rope is prohibited. 

(21) Rope tag data, (i) A metal data 
tag shall be securely attached to one of 
tlie wire rope fastenings. This data tag 
shall bear the following wire rope data: 

(a) The diameter in inches. 

(b) Construction classification. 

(c) Whether nonpreformed or pre¬ 
formed. 

<d) The grade of material used. 

(e) The manufacturer’s rated break¬ 
ing strength. 

(/) Name of the manufacturer of the 
rope. 

(ff) The month and year the ropes 
were installed. 

(h) Name of the person or firm who 
installed ropes. 

(ii) Noncorrosive metal data tags 
shall be used. The minimum height of 
the letters, stamped or etched, shall be 
one-sixteenth inch. 

(iii) A new tag shall be installed at 
each rope renewal. When ropes are 
refastened, the original tag shall be 
retained and a supplemental tag show¬ 
ing the date of refastening and the name 
of the person or firm who refastened the 
ropes shall be provided. 

(22) Electrical wiring and equipment . 

(i) All electrical equipment and wiring 
shall conform to the requirements of the 
American National Standard National 
Electrical Code, Cl-1968, except as modi¬ 
fied by ANSI A120.1-1970 '‘American 
National Standard Safety Requirements 
for Powered Platforms for Exterior 
Building Maintenance.” For detail de¬ 
sign specifications for electrical equip¬ 
ment, see Part 2, ANSI 120.1-1970. 

(ii) All motors and operation and con¬ 
trol equipment shall be supplied from 
a single power source. 


(iii) The power supply for the pow¬ 
ered platform shall be an independent 
circuit supplied through a fused dis¬ 
connect switch. 

(iv) Electrical conductor parts of the 
power supply system shall be protected 
against accidental contact. 

(v) Electrical grounding shall be 
provided. 

(a) Provision for electrical ground¬ 
ing shall be included with the power- 
supply system. 

(b) Controller cabinets, motor frames, 
hoisting machines, the working platform, 
roof car and roof car track system, and 
noncurrent carrying parts of electrical 
equipment, where provided, shall be 
grounded. 

(c) The controller, where used, shall 
be so designed and installed that a single 
ground or short circuit will not prevent 
both the normal and final stopping 
device from stopping the working 
platform. 

(d) Means shall be provided on the 
roof car and working platform for 
grounding portable electric tools. 

(e) The working platform shall be 
grounded through a grounding connec¬ 
tion in a traveling cable. Electrically 
powdered tools utilized on the working 
platform shall be grounded. 

(vi) Electrical receptacles located on 
the roof or other exterior location shall 
be of a weatherproof type and shall be 
located so as not to be subject to contact 
with water or accumulated snow. The 
receptacles shall be grounded and the 
electric cable shall include a grounding 
conductor. The receptacle and plug shall 
be a type designed to avoid hazard to 
persons inserting or withdrawing the 
plug. Provision shall be made to prevent 
application of cable strain directly to 
the plug and receptacle. 

(vii) Electric runway conductor sys¬ 
tems shall be of the type designed for use 
in exterior locations and shall be located 
so as not to be subject to contact with 
water or accumulated snow. The conduc¬ 
tors, collectors, and disconnecting means 
shall conform to the same requirements 
as those for cranes and hoists in Article 
610 of American National Standard Na¬ 
tional Electrical Code Cl-1968. A 
grounded conductor shall parallel the 
power conductors and be so connected 
that it cannot be opened by the discon¬ 
necting means. The system shall be de¬ 
signed to avoid hazard to persons in the 
area. 

(viii) Electrical protective devices and 
interlocks of the weatherproof type shall 
be provided. 

(ix) Where the installation includes a 
roof car, electric contact(s) shall be pro¬ 
vided and so connected that the operat¬ 
ing devices for the working platform 
shall be operative only when the roof car 
is located and mechanically retained at 
an established operating point. 

(x) Where the powered platform in¬ 
cludes a powder-operated roof car, the 
operating device for the roof car shall be 
inoperative when the roof car is me¬ 
chanically retained at an established 
operating point. 


(xi) An electric contact shall be pro¬ 
vided and so connected that it wall cause 
the down direction relay for vertical 
travel to open if the tension in the 
traveling cable exceeds safe limits. 

(xii) An automatic overload device 
shall be provided to cut off the electrical 
power to the circuit in all hoisting mo¬ 
tors for travel in the up direction, should 
the load applied to the hoisting ropes at 
either end of the working platform ex¬ 
ceed 125 percent of its normal tension 
with rated load, as shown on the manu¬ 
facturer’s data plate on the working 
platform. 

(xiii) An automatic device shall be 
provided for each hoisting rope which 
will cut off the electrical power to the 
hoisting motor or motors in the down 
direction and apply the brakes if any 
hoisting rope becomes slack. 

(xiv) Upper and lower directional 
limit devices shall be provided to prevent 
the travel of the working platform 
beyond the normal upper and lower lim¬ 
its of travel. 

(xv) Operation of a directional limit 
device shall prevent further motion in 
the appropriate direction, if the normal 
limit of travel has been reached. 

(xvi) Directional limit devices, if 
driven from the hoisting machine by 
chains, tapes, or cables, shall incorpo¬ 
rate a device to disconnect the electric 
power from the hoisting machine and 
apply both the primary and secondary 
brakes in the event of failure of the driv¬ 
ing means. 

(xvii) Final Terminal Stopping De¬ 
vices of the Working Platform: 

(a) Final terminal stopping devices 
for the working platform shall be pro¬ 
vided as a secondary means of prevent¬ 
ing the working platform from over¬ 
traveling at the terminals. 

(b) The device shall be set to function 
as close to each terminal landing as 
practical, but in such a way that under 
normal operating conditions it will not 
function when the working platform is 
stopped by the normal terminal stopping 
device. 

(c) Operation of the final terminal 
stopping device shall open the potential 
relay for vertical travel, thereby discon¬ 
necting the electric power from the hoist¬ 
ing machine, and applying both the pri¬ 
mary and secondary brakes. 

(d ) The final terminal stopping device 
for the upper limit of travel shall be 
mounted so that it is operated directly by 
the motion of the working platform 
itself. 

(xviii) Emergency stop switches shall 
be provided in or adjacent to each oper¬ 
ating device. 

(xix) Emergency stop switches shall: 

(a) Have red operating buttons or 
handles. 

(b) Be conspicuously and perma¬ 
nently marked “Stop”. 

(c) Be the manually opened and man¬ 
ually closed type. 

(d) Be positively opened with the 
opening not solely dependent on springs. 

(xx) The manual operation of an 
emergency stop switch associated with 
an operating device for the working plat- 
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form shall open the potential relay for 
vertical travel, thereby disconnecting the 
electric power from the hoisting machine 
and applying both the primary and sec¬ 
ondary brakes. 

(xxi) The manual operation of the 
emergency stop switch associated with 
the operating device for a power-driven 
roof car shall cause the electrical power 
to the traverse machine to be inter¬ 
rupted, and the traverse machine brake 
to apply. 

(23) Requirements for emergency 
communications, (i) Communication 
equipment shall be provided for each 
powered platform for use in an emer¬ 
gency. 

(iri Two-way communication shall be 
established between personnel on the 
roof and personnel on the stalled work¬ 
ing platform before any emergency oper¬ 
ation of the working platform is under¬ 
taken by personnel on the roof. 

(iii> The equipment shall permit two- 
way voice communication between the 
working platform and 

(a> Designated personnel continu¬ 
ously available while the powered plat¬ 
form is in use: and 

( b) Designated personnel on roof- 
powered platforms, undertaking emer¬ 
gency operation of the working platform 
by means of the emergency operating de¬ 
vice located near the hoisting machine. 

(iv) The emergency communication 
equipment shall be one of the following 
types: 

(a) Telephone connected to the cen¬ 
tral telephone exchange system: or 

(b) Telephones on a limited system or 
an approved two-way radio system, pro¬ 
vided designated personnel are available 
to receive a message during the time the 
powered platform is in use. 

(d) Type T poivered platforms —(1) 
Roof car. The requirements of para¬ 
graphs (c)(1) through (cM5) of this 
section shall apply to Type T powered 
platforms. 

(2) Working platform. The require¬ 
ments of paragraphs (c)(6) through 
(c) (16) of this section apply to Type T 
powered platforms. 

(i) The working platform shall be sus¬ 
pended by at least two wire ropes. 

(ii) The maximum rated speed at 
which the working platform of self- 
powered platforms may be moved in a 
vertical direction shall not exceed 35 feet 
per minute. 

(3) Hoisting equipment. The require¬ 
ments of paragraphs (c) (17) and (18) of 
this section shall apply to Type T pow¬ 
ered platforms. 

(4) Brakes. Brakes requirements of 
paragraph (c)(19) of this section shall 
apply. 

(5) Hoisting ropes and rope connec¬ 
tions. (i) Paragraph (c) (20) (i) through 
(vi) and (viii) of this section shall 
apply to type T powered platforms. 

(ii) Adjustable shackle rods in sub- 
paragraph (c) (20) (vii) of this section 
shall apply to type T powered platforms 
if the working platform is suspended by 
more than two wire ropes. 

(6) Electrical toiring and equipment. 

(i) The requirements of paragraph 
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(c) (22) (i) through (vi) of this section 
shall apply to type T powered platforms. 
“Circuit protection limitation/* “pow¬ 
ered platform electrical service system,** 
all operating services and control equip¬ 
ment shall comply with the specifica¬ 
tions contained in Part 2, section 26, of 
ANSI A120.1-1970. 

(ii) For electrical protective devices 
the requirements of paragraph (c) (22 ) 
(i) through (viii) of this section shall 
apply to type T powered platforms. Re¬ 
quirements for the “circuit potential lim¬ 
itation” shall be in accordance with the 
specifications contained in Part 2, sec¬ 
tion 26. of ANSI A120.1-1970. 

(7) Emergency communications. All 
the requirements of paragraph (c) (23) 
of this section shall apply to type T powd¬ 
ered platforms. 

(8) Safety belts and lifelines, (i) Each 
employee on the working platform of 
type T powered platforms shall be pro¬ 
vided with a safety belt with means for 
attachment to a lifeline on the roof or 
to the working platform. It is recom¬ 
mended that safety belts, lines and other 
components, including fastening means 
and anchorages to the working platform, 
building, or structure, be capable of 
withstanding a static load of 4,000 pounds 
without damage or permanent deforma¬ 
tion of any part. 

(ii) Fastening devices should be of the 
self-closing type, equipped with a lock¬ 
ing device to prevent accidental opening 
of the fastening device. 

(iii) Harness-type belts are recom¬ 
mended. If body-type belts are used, it 
is recommended that the portion of the 
belt bearing on the front of the wearer’s 
body have a minimum width of 3 inches. 

(iv) It is recommended that the line 
used to connect the belt to the platform, 
or to a lifeline attached to the building, 
have a maximum length of 5 feet. 

(e) Inspections and tests —(1) Inspec¬ 
tions and tests of new installations and 
alterations. All powered platform instal¬ 
lations shall, on their completion, and 
before being placed in service, be sub¬ 
jected to an acceptance test in the field 
to determine that all parts of the instal¬ 
lation conform to applicable require¬ 
ments of this standard, and that all 
safety and operating equipment func¬ 
tions as required. A similar inspection 
and test shall be made following a major 
alteration to an existing installation. 

(2) Periodic inspections and tests. 
Each installation shall undergo a peri¬ 
odic inspection and test at least every 
12 months. All parts of the equipment 
shall be inspected, and where necessary, 
tested to determine that they are in safe 
operating condition. 

(3) Maintenance inspections and 
tests. Each installation shall undergo a 
maintenance inspection and test every 30 
days, except where the cleaning cycle is 
less than 30 days, such inspection and 
test shall be made prior to each clean¬ 
ing cycle. The results of these inspections 
and tests shall be recorded in a log which 
is available for review by the Assistant 
Secretary of Labor or his designated rep¬ 
resentative. Each log entry shall include 
the date of the inspection or test and 


shall be signed by the person making the 
inspection or test. 

(4) Special inspection of governors 
and secondary brakes, (i) Special inspec¬ 
tions and tests of the governor and sec¬ 
ondary braking system shall be made at 
intervals not exceeding 1 year. 

(ii) The inspection and test shall in¬ 
clude a verification that the initiating 
device for the secondary breaking oper¬ 
ates at the proper overspeed. 

(iii) If adequate tests cannot be per¬ 
formed in the field, the initiating device 
may be removed from the powered plat¬ 
form and sent to a shop equipped to make 
such a test. 

(iv) The inspection shall include a 
verification of the proper functioning of 
the secondary brake. If an adequate test 
cannot be performed in the field, the 
hoisting machine may be removed from 
the building and sent to a shop equipped 
to make such a test. 

(v) If any hoisting machine or initi¬ 
ating device for the secondary brake sys¬ 
tem is removed from the building for 
testing, all reinstalled and directly re¬ 
lated components shall be reinspected 
prior to returning the poivered platfonn 
installation to service. 

(5) Adverse weather. The operation of 
powered platforms during severe adverse 
weather conditions is prohibited. 

(6) Maintenance, (i) Required main¬ 
tenance. All parts of equipment on which 
safe operation depends shall be main¬ 
tained in proper working order so that 
they perform the function for which they 
are intended. 

(ii) Broken or worn parts, worn switch 
contacts, brushes, and short flexible con¬ 
ductors of electrical devices, which may 
interfere with safe operation, shall be re¬ 
placed promptly. Electrical receptacles 
and plugs shall be replaced promptly 
when worn or damaged. All electrical 
connections shall be kept tight. 

(iii) Components of the electrical serv¬ 
ice system and traveling cables shall be 
replaced when damaged or substantially 
abraded. 

(iv) Gears, shafts, bearings, brakes, 
and hoisting drums shall be maintained 
in proper alinement. Gears shall be re¬ 
placed promptly when there is evidence 
of appreciable wear. 

(7) Cleaning. (1) Controller contactors 
and relays shall be kept clean and free 
from dirt. 

(ii) All other parts shall be kept clean, 
if their proper functioning would be af¬ 
fected by the presence of dirt or other 
contaminants. 

(8) Periodic reshackling of hoisting 
ropes. The ropes shall be reshackled at 
the nondrum ends at intervals not ex¬ 
ceeding 24 months. In reshackling the 
ropes, a sufficient length shall be cut 
from the end of the rope to remove dam¬ 
aged or fatigued portions. 

(9) Making safety devices inoperative. 
No person shall at any time make any 
required safety device or electrical pro¬ 
tective device inoperative, except wrhen 
necessary during tests, inspections, ana 
maintenance. Immediately upon comple¬ 
tion of such test, inspections, and main- 
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tenance, the devices shall be restored to 
their normal operating condition. 

(10) Damaged rope. Wire ropes shall 
be replaced whenever there are six or 
more broken wires in any one lay of the 
wire rope, or whenever the ropes are 
damaged or in a deteriorated condition. 

(11) Roof track system. Roof track 
systems tiedowns, or similar equipment, 
if provided, shall be maintained in proper 
working order so that they perform the 
function for which they are intended. 

(12) Building face guiding members. 
T-rails, indented mullions, or equivalent 
guides located in the face of the building, 
if provided, shall be maintained in proper 
working order so that they perform the 
function for which they are intended. 
Brackets for cable stabilizers, if provided, 
shall similarly be maintained in proper 
working order. 

§ 1910.67 Vehicle-mo united elevating and 
rotating work platform*. 

(a) Definitions applicable to this sec¬ 
tion —(1) Aerial device. Any vehicle- 
mounted scoping or articulating or both, 
which is used to position personnel. 

(2) Aerial ladder. An aerial device 
consisting of a single- or multiple-section 
extensible ladder. 

(3) Articulating boom platform. An 
aerial device with two or more hinged 
boom sections. 

(4) Extensible boom platform. An 
aerial device (except ladders) with a tele¬ 
scopic or extensible boom. Telescopic 
derricks with personnel platform at¬ 
tachments shall be considered to be ex¬ 
tensible boom platforms when used with 

, a personnel platform. 

(5) Insulated aerial device. An aerial 
device designed for work on energized 
lines and apparatus. 

(6) Mobile unit. A combination of an 
aerial device, its vehicle, and related 
equipment. 

(7) Platform. Any personnel-carrying 
device (basket or bucket) which is a 
component of an aerial device. 

(8) Vehicle. Any carrier that is not 
manually propelled. 

(9) Vertical tower. An aerial device 
designed to elevate a platform in a sub¬ 
stantially vertical axis. 

(b) General requirements —(1) Appli¬ 
cation. (i) This section relates to the fol¬ 
lowing types of vehicle-mounted aerial 
devices used to elevate personnel to job 
sites above ground: 

<a) Extensible boom platforms. 

(b) Aerial ladders. 

(c) Articulating boom platforms. 

<d) Vertical towers. 

(e) A combination of any of the above. 
These devices are made of metal, wood, 
fiberglass reinforced plastic (FRP), or 
other material and are powered or man¬ 
ually operated, whether or not they are 
capable of rotating about a substantially 
vertical axis. 

(ii) The requirements of this section 
do not include any matter relating to 
firefighting equipment or any matter re¬ 
lating to the vehicles upon which aerial 
devices are mounted, except in respect 
to a vehicle being a stable support for 
the aerial device. 
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(2) Design requirements. All new ve¬ 
hicle-mounted elevating and rotating 
work platforms after the effective date 
of these regulations shall meet the de¬ 
sign, construction, and test specifica¬ 
tions of the “American National Stand¬ 
ard for Vehicle-Mounted Elevating and 
Rotating Work Platforms ANSI A92.2- 
1969.“ 

§ 1910.68 Manlift*. 

(а) Definitions applicable to this sec¬ 
tion —(1) Handhold (Handgrip). A 
handhold is a device attached to the belt 
which can be grasped by the passenger to 
provide a means of maintaining balance. 

(2) Open type. One which has a hand¬ 
grip surface fully exposed and capable 
of being encircled by the passenger's 
fingers. 

(3) Closed type. A cup-shaped device, 
open at the top in the direction of travel 
of the step for which it is to be used, 
and closed at the bottom, into which the 
passenger may place his fingers. 

(4) Limit switch. A device, the pur¬ 
pose of which is to cut off the power to 
the motor and apply the brakes to stop 
the carrier in the event that a loaded 
step passes the terminal landing. 

(5) Manlift. A device consisting of a 
power-driven endless belt moving in one 
direction only, and provided with steps 
or platforms and handholds attached to 
it for the transportation of personnel 
from floor to floor. 

(б) Rated speed. Rated speed is the 
speed for which the device is designed 
and installed. 

(7) Split-rail switch. An electric limit 
switch operated mechanically by the 
rollers on the manlift steps. It consists of 
an additional hinged or '‘split” rail, 
mounted on the regular guiderail, over 
which the step rollers pass. It is spring- 
loaded in the “split” position. If the step 
supports no load, the rollers will “bump” 
over the switch; if a loaded step should 
pass over the section, the split rail will 
be forced straight, tripping the switch 
and opening the electrical circuit. 

(8) Step (platform). A step is a 
passenger carrying unit. 

(9) Travel. The travel is the distance 
between the centers of the top and bot¬ 
tom pulleys. 

(b) General requirements —(1) Appli¬ 
cation. This section applies to the con¬ 
struction, maintenance, inspection, and 
operation of manlifts in relation to acci¬ 
dental hazards. Manlifts covered by this 
section consist of platforms or brackets 
and accompanying handholds mounted 
on, or attached to an endless belt, operat¬ 
ing vertically in one direction only and 
being supported by, and driven through 
pulleys, at the top and bottom. These 
manlifts are intended for conveyance of 
persons only. It is not intended that this 
section cover moving stairways, elevators 
with enclosed platforms (“Paternoster” 
elevators), gravity lifts, nor conveyors 
used only for conveying material. This 
section aplies to manlifts used to carry 
only personnel trained and authorized by 
the employer in their use. 

(2) Exceptions for new and existing 
equipment. The purpose of this section is 


to provide reasonable safety for life and 
limb. 

(3) Design requirements. All new man¬ 
lift installations and equipment installed 
after the effective date of these regula¬ 
tions shall meet the design requirements 
of the “American National Safety Stand¬ 
ard for Manlifts ANSI A90.1-1969”, and 
the requirements of this section. 

<4> Reference to other codes and sub¬ 
parts. The following codes, and subparts 
of this part, are applicable to this sec¬ 
tion. Safety Code for Mechanical Power- 
Transmission Apparatus, ANSI B15.1- 
1953 (R 1958) and subpart O; National 
Electrical Code, ANSI Cl-1968 and sub¬ 
part S; Safety Code for Fixed Ladders,. 
ANSI A14.3-1956 and Safety Require¬ 
ments for Floor and Wall Openings, 
Railings and Toeboards, ANSI A12.1- 
1967 and subpart D. 

(5) Floor openings —(i) Allowable 
size. Floor openings for both the “up” 
and “down” runs shall be not less than 
28 inches nor more than 36 inches in 
width for a 12-inch belt not less than 34 
inches nor more than 38 inches for a 
14-inch belt; and not less than 36 inches 
nor more than 40 inches for a 16-inch 
belt and shall extend not less than 24 
inches, nor more than 28 inches from the 
face of the belt. 

(ii) Uniformity . All floor openings for 
a given manlift shall be uniform in size 
and shall be approximately circular, and 
each shall be located vertically above 
the opening below it. 

(6) Landing —<i) Vertical clearance. 
The clearance between the floor or 
mounting platform and the lower edge 
for the conical guard above it required 
by subparagraph (7) of this paragraph 
shall not be less than 7 feet 6 inches. 
Where this clearance cannot be obtained 
no access to the manlift shall be pro¬ 
vided and the manlift runway shall be 
enclosed where it passes through such 
floor: 

(ii) Clear landing space. The landing 
space adjacent to the floor openings 
shall be free from obstruction and kept 
clear at all times. This landing space 
shall be at least 2 feet in width from 
the edge of the floor opening used for 
mounting and dismounting. 

(iii) Lighting and landing. Adequate 
lighting not less than 5-foot candles, 
shall be provided at each floor landing at 
all times when the lift is in operation. 

(iv) Landing surface. The landing 
surfaces at the entrances and exits to the 
manlift shall be constructed and main¬ 
tained as to provide safe footing at all 
times. 

(v) Emergency landings. Where there 
is a travel of 50 feet or more between 
floor landings, one or more emergency 
landings shall be provided so that there 
will be a landing (either floor or emer¬ 
gency) for every 25 feet or less of man¬ 
lift travel. 

(a) Emergency landings shall be 
accessible from both the “up” and 
“down” rungs of the manlift and shall 
give access to the ladder required in 
subparagraph (12) of this paragraph. 
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(b) Emergency landings shall be com¬ 
pletely enclosed with a standard railing 
and toeboard. 

(c) Platforms constructed to give 
access to bucket elevators or other equip¬ 
ment for the purpose of inspection* lubri¬ 
cation, and repair may also serve as 
emergency landings under this rule. All 
such platforms will then be considered 
part of the emergency landing and shall 
be provided with standard railings and 
toeboards 

(7) Guards on underside of floor 
openings —(i> Fixed type. On the ascend¬ 
ing side of the manlift floor openings 
shall be provided with a bevel guard or 
cone meeting the following require¬ 
ments: 

(a) The cone shall make an angle of 
not less than 45* with the horizontal. An 
angle of 60’ or greater shall be used 
where ceiling heights permit. 

(b) The lower edge of this guard shall 
extend at least 42 inches outward from 
any handhold on the belt. It shall not 
extend beyond the upper surface of the 
floor above. 

(c) The cone shall be made of not less 
than No. 18 U.S. gauge sheet steel or 
material of equivalent strength or stiff¬ 
ness. The lower edge shall be rolled to a 
minimum diameter of one-half inch and 
the interior shall be smooth with no 
rivets* bolts or screws protruding. 

(ii) Floating type. In lieu of the fixed 
guards specified in subdivision (i) of this 
subparagraph a floating type safety cone 
may be used, such floating cones to be 
mounted on hinges at least 6 inches be¬ 
low the underside of the floor and so 
constructed as to actuate a limit switch 
should a force of 2 pounds be applied on 
the edge of the cone closest to the hinge. 
The depth of this floating cone need not 
exceed 12 inches. 

(8) Protection of entrances and 
exits —(i) Guardrail requirement. The 
entrances and exits at all floor landings 
affording access to the manlift shall be 
guarded by a maze (staggered railing) 
or a handrail equipped with self-closing 
gates. 

(ii) Construction. The rails shall be 
standard guardrails with toeboards 
meeting the provisions of the Safety Re¬ 
quirements for Floor and Wall Open¬ 
ings, Railings and Toeboards. ANSI 
A12.1-1967 and section 1910.23. 

(iii) Gates. Gates, if used, shall open 
outward and shall be self-closing. Cor¬ 
ners of gates shall be rounded. 

(iv) Maze. Maze or staggered openings 
shall offer no direct passage between en¬ 
closure and outer floor space. 

(v) Except where building layout pre¬ 
vents, entrances at ail landings shall be 
in the same relative position. 

(vi) If located in buildings to which 
the public lias access, such manlift or 
manlifts shall be located in an enclosure 
protected by self-closing spring-locked 
doors. Keys to such doors shall be limited 
to authorized personnel. 

(9) Guards for openings —(i) Con¬ 
struction. The floor openings at each 
landing shall be guarded on sides not 
used for entrance or exit by a wall, a 
railing and toeboard or by panels of wire 
mesh of suitable strength. 
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(ii) Height and location. Such rails or 
guards shall be at least 42 inches in 
height on the up-running side and 66 
inches on the down-running side. 

(10) Bottom arrangement —(i) Bot¬ 
tom landing. At the bottom landing the 
clear area shall be not smaller than the 
area enclosed by the guardrails on the 
floors above, and any wall in front of 
the down-running side of the belt shall 
be not less than 48 inches from the face 
of the belt. This space shall not be en¬ 
croached upon by stairs or ladders. 

(11) Location of lower pulley. The lower 
(boot) pulley shall be installed so 
that it is supported by the lowest land¬ 
ing served. The sides of the pulley sup¬ 
port shall be guarded to prevent contact 
with the pulley or the steps. 

(iii) Mounting platform. A mounting 
platform shall be provided in front or 
to one side of the uprun at the lowest 
landing, unless the floor level is such that 
the following requirement can be met: 
The floor or platform shall be at or above 
the point at which the upper surface 
of the ascending step completes its turn 
and assumes a horizontal position. 

(iv) Guardrails . To guard against 
persons walking under a descending 
step, the area on the downside of the 
manlift shall be guarded in accordance 
with subparagraph (8) of this para¬ 
graph. To guard against a person get¬ 
ting between the mounting platform and 
an ascending step, the area between the 
belt and the platform shall be protected 
by a guardrail. 

(11) Top arrangements —(i) Clear¬ 
ance from floor. A top clearance shall be 
provided of at least 11 feet above the top 
terminal landing. This clearance shall 
be maintained from a plane through 
each face of the belt to a vertical cy¬ 
lindrical plane having a diameter 2 feet 
greater than the diameter of the floor 
opening, extending upward from the top 
floor to the ceiling on the up-running 
side of the belt. No encroachment of 
structural or machine supporting mem¬ 
bers within this space will be permitted. 

(11) Pulley clearance, (a) There shall 
be a clearance of at least 5 feet between 
the center of the head pulley shaft and 
any ceiling obstruction. 

(b) The center of the head pulley 
shaft shall be not less than 6 feet above 
the top terminal landing. 

(iii) Emergency grab rail. An emer¬ 
gency grab bar or rail and platform shall 
be provided at the head pulley when the 
distance to the head pulley is over 6 feet 
above the top landing, otherwise only a 
grab bar or rail is to be provided to 
permit the rider to swing free should the 
emergency stops become inoperative. 

(12) Emergency exit ladder. A fixed 
metal ladder accessible from both the 
“up” and “down” run of the manlift 
shall be provided for the entire travel 
of the manlift. Such ladder shall be in 
accordance with the existing ANSI 
A14.3-1956. Safety Code for Fixed Lad¬ 
ders and section 1910.27. 

(13) Superstructure bracing. Manlift 
rails shall be secured in such a manner 
as to avoid spreading, vibration, and 
misalinement. 


(14) Illumination —(i) General. Both 
runs of the manlift shall be illuminated 
at all times when the lift is in operation. 
An intensity of not less than 1-foot 
candle shall be maintained at all points. 
(However, see subparagraph (6) (iii) of 
this paragraph for illumination require¬ 
ments at landings.) 

(ii) Control of illumination. Lighting 
of manlift runways shall be by means of 
circuits permanently tied in to the build¬ 
ing circuits (no switches), or shall be 
controlled by switches at each landing. 
Where separate switches are provided at 
each landing, any switch shall turn on 
all lights necessary to illuminate the en¬ 
tire runway. 

(15) Weather protection. The entire 
manlift and its driving mechanism shall 
be protected from the weather at all 
times. 

(c) Mechanical requirements—H) 
Machines, general, (i) Brake . A mechan¬ 
ically applied, electrically released brake 
shall be applied to the motor shaft for 
direct-connected units or to the input 
shaft for belt-driven units. The brake 
shall be capable of stopping and holding 
the manlift when the descending side is 
loaded with 250 pounds on each step. 

(ii) Belt, (a) The belts shall be of 
hard-woven canvas, rubber-coated can¬ 
vas, leather, or other material meeting 
the strength requirements of subdivision 
(c) of this subdivision and having a co¬ 
efficient of friction such that when used 
in conjunction with an adequate tension 
device it will meet the brake test speci¬ 
fied in subdivision (i) of this subpara¬ 
graph. 

(b) The width of the belt shall be not 
less than 12 inches for a travel not ex¬ 
ceeding 100 feet, not less than 14 inches 
for a travel greater than 100 feet but 
not exceeding 150 feet and 16 inches for 
a travel exceeding 150 feet. 

(c) A belt that has become torn while 
in use on a manlift shall not be spliced 
and put back in service. 

(2) Speed —(i) Maximum speed. No 
manlift designed for a speed in excess 
of 80 feet per minute shall be installed. 

(3) Platforms or steps —(i) Minimum 
depth. Steps or platforms shall be not 
less than 12 inches nor more than 14 
inches deep, measured from the belt to 
the edge of the step or platform. 

(ii) Width. The width of the step or 
platform shall be not less than the width 
of the belt to which it is attached. 

(iii) Distance between steps. The dis¬ 
tance between steps shall be equally 
spaced and not less than 16 feet meas¬ 
ured from the upper surface of one step 
to the upper surface of the next step 
above it. 

(iv) Angle of step. The surface of the 
step shall make approximately a right 
angle with the “up” and “down” run of 
the belt, and shall travel in the approxi¬ 
mate horizontal position with the “up 
and “down” run of the belt. 

(v) Surfaces. The upper or working 
surfaces of the step shall be of a material 
having inherent nonslip characteristics 
(coefficient of friction not less than 0.5 > 
or shall be covered completely by a non¬ 
slip tread securely fastened to it. 
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(vi) Strength of step supports. When 
subjected to a load of 400 pounds applied 
at the approximate center of the step, 
step frames, or supports and their guides 
shall be of adequate strength to: 

(a) Prevent the disengagement of any 
step roller. 

(b) Prevent any appreciable misaline- 
ment. 

<c) Prevent any visible deformation of 
the steps or its support. 

(vii) Prohibition of steps without 
handholds. No steps shall be provided un¬ 
less there is a corresponding handhold 
above or below it meeting the require¬ 
ments of subparagraph (4) of this para¬ 
graph. If a step is removed for repairs 
or permanently, the handholds immedi¬ 
ately above and below it shall be removed 
before the lift is again placed in service. 

(4) Handholds —(i) Location. Hand¬ 
holds attached to the belt shall be pro¬ 
vided and installed so that they are not 
less than 4 feet nor more than 4 feet 8 
inches above the step tread. These shall 
be so located as to be available on the 
both “up” and “down” run of the belt. 

<ii) Size. The grab surface of the 
handhold shall be not less than 4 V 2 
inches in width, not less than 3 inches in 
depth, and shall provide 2 inches of 
clearance from the belt. Fastenings for 
handholds shall be located not less than 
1 inch from the edge of the belt. 

(ill) Strength. The handhold shall be 
capable of withstanding, without dam¬ 
age, a load of 300 pounds applied paral¬ 
lel to the run of the belt. 

(iv) Prohibition of handhold without 
steps. No handhold shall be provided 
without a corresponding step. If a hand¬ 
hold is removed permanently or tempo¬ 
rarily, the corresponding step and hand¬ 
hold for the opposite direction of travel 
shall also be removed before the lift is 
again placed in service. 

(v) Type. All handholds shall be of 
the closed type. 

(5) Up limit stops —(i) Requirements. 
Two separate automatic stop devices 
shall be provided to cut off the power 
and apply the brake when a loaded step 
passes the upper terminal landing. One 
of these shall consist of a split-rail 
switch mechanically operated by the step 
roller and located not more than 6 
inches above the top terminal landing. 
The second automatic stop device may 
consist of any of the following: 

(a) Any split-rail switch placed 6 
inches above and on the side opposite the 
first limit switch. 

(b) An electronic device. 

(c) A switch actuated by a lever, rod, 
or Plate, the latter to be placed on the 
“up” side of the head pulley so as to just 
clear a passing step. 

(ii) Manual reset location. After the 
manlift has been stopped by a stop device 
it shall be necessary to reset the auto¬ 
matic stop manually. The device shall be 
so located that a person resetting it shall 
have a clear view of both the “up” and 
‘‘down” runs of the manlift. It shall not 
be possible to reset the device from any 
step or platform. 

(iii) Cut-off point. The initial limit 
stop device shall function so that the 


manlift will be stopped before the loaded 
step has reached a point 24 inches above 
the top terminal landing. 

(iv) Electrical requirements, (a) 
Where such switches open the main 
motor circuit directly they shall be of the 
multipole type. 

(b) Where electronic devices are used 
they shall be so designed and installed 
that failure will result in shutting off the 
power to the driving motor. 

(c) Where flammable vapors or dusts 
may be present all electrical installations 
shall be in accordance with NFPA No. 
70-1968 National Electric Code, require¬ 
ments for such locations. 

(d) Unless of the oil-immersed type 
controller contacts carrying the main 
motor current shall be copper to carbon 
or equal, except where the circuit is 
broken at two or more points 
simultaneously. 

(6) Emergency Stop —(i) General. An 
emergency stop means shall be provided. 

<ii) Location. This stop means shall be 
within easy reach of the ascending and 
descending runs of the belt. 

(iii) Operation. This stop means shall 
be so connected with the control lever 
or operating mechanism that it will cut 
off the power and apply the brake when 
pulled in the direction of travel. 

(iv) Rope. If rope is used, it shall be 
not less than three-eighths inch in 
diameter. Wire rope, unless marlin- 
covered, shall not be used. 

(7) Instruction and warning signs — 

(i) Instruction signs at landings or belts. 
Signs of conspicuous and easily read style 
giving instructions for the use of the 
manlift shall be posted at each landing 
or stenciled on the belt. 

(a) Such signs shall be of letters not 
less than 1 inch in height and of a color 
having high contrast with the surface on 
which it is stenciled or painted (white or 
yellow on black or black on white or 
gray). 

<b) The instructions shall read ap¬ 
proximately as follows: 

Face the Belt. 

Use the Handholds. 

To Stop—Pull Hope. 

(ii) Top floor warning sign and light, 
(a) At the top floor an illuminated sign 
shall be displayed bearing the following 
wording: 

“TOP FLOOR—GET OFF” 

Signs shall be in block letters not less 
than 2 inches in height. This sign shall 
be located within easy view of an ascend¬ 
ing passenger and not more than 2 feet 
above the top terminal landing. 

(b) In addition to the sign required 
by subdivision (a) of this subdivision, 
a red warning light of not less than 40- 
watt rating shall be provided immedi¬ 
ately below the upper landing terminal 
and so located as to shine in the passen¬ 
ger’s face. 

(iii) Visitor Warning. A conspicuous 
sign having the following legend—AU¬ 
THORIZED PERSONNEL ONLY—shall 
be displayed at each landing. The sign 
shall be of block letters not less than 2 
inches in height and shall be of a color 
offering high contrast with the back¬ 
ground color. 


(d) Operating rules —(1) Proper use 
of manlifts. No freight, packaged goods, 
pipe, lumber, or construction materials 
of any kind shall be handled on any 
manlift. 

(e) Periodic inspection —(1) Fre¬ 
quency. All manlifts shall be inspected 
by a competent designated person at 
intervals of not more than 30 days. Limit 
switches shall be checked weekly. Man¬ 
lifts found to be unsafe shall not be oper¬ 
ated until properly repaired. 

(2) Items covered. This periodic in¬ 
spection shall cover but is not limited to 
the following items: 

Steps. 

Step Fastenings. 

Rails. 

Rail Supports and Fastenings. 

Rollers and Slides. 

Belt and Belt Tension. 

Handholders and Fastenings. 

Floor Landings. 

Guardrails. 

Lubrication. 

Limit Switches. 

Warning Signs and Lights. 

Illumination. 

Drive Pulley. 

Bottom (boot) Pulley and Clearance. 

Pulley Supports. 

Motor. 

Driving Mechanism. 

Brake. 

Electrical Switches. 

Vibration and Misalignment. 

‘•Skip” on up or down run when mounting 
step (Indicating worn gears), 

(3) Inspection log. A written record 
shall be kept of findings at each inspec¬ 
tion. Records of inspection shall be made 
available to the Assistant Secretary of 
Labor or his duly authorized represent¬ 
ative. 

(Souhce: ANSI A90.1-1969 Safety Code for 
Manlifts.) 

§1910.69 Sources of standards. 

Sec. Source 

1910.66 ANSI A120.1-1970 Safety Code for 

Powered Platforms for Exterior 
Building Maintenance. 

1910.67 ANSI A92.2—1969. American National 

Standard for Vehicle-Mounted 
Elevating and Rotating Work 
Platforms. 

1910.68 ANSI A90.1-1969 Safety Code for 

Manlifts. 

§ 1910.70 Standards organization*. 

Specific standards of the following or¬ 
ganizations have been referenced in this 
subpart. Copies of the standards may be 
obtained from the issuing organization. 

American National Standards Institute, 1430 
Broadway, New York, NY 10018. 

Subpart G—Occupational Health and 
Environmental Control 

§ 1910.93 Air contaminants. (Cashes, 
vapors, fume*, dust, and mists.) 

(a) Exposures by inhalation, inges¬ 
tion, skin absorption, or contact to any 
material or substance (1) at a concen¬ 
tration above those specified in the 
“Threshold Limit Values of Airborne 
Contaminants for 1970” of the American 
Conference of Governmental Industrial 
Hygienists, listed in Table G-l, except 
for the American National Standards 
listed in Table G-2 of this section and 
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except for values of mineral dusts listed 
in Table G-3 of this section, and (2) con¬ 
centrations above those specified in 
Table G-l. G-2. and G-3 of this section, 
shall be avoided, or protective equipment 
shall be provided and used. 

(b) To achieve compliance with para¬ 
graph (a) of this section, feasible ad¬ 
ministrative or engineering controls must 
first be determined and implemented in 
all cases. In cases where protective 
equipment, or protective equipment in 
addition to other measures is used as the 
method of protecting the employee, such 
protection must be approved for each 
specific application by a competent in¬ 
dustrial hygienist or other technically 
qualified source. 

Table O-I 


Substance p.p.m.* mg./M» k 


Abate..------ 

Acetaldehyde. 200 

Acetic acid.--. 10 

Acetic anhydride. fi 

Acetone.-. ‘»”00 

Acetonitrile..— <0 

Acetylene dichloride, see 1, 2- 

Dlchlorocthyhme..... 

Acetylene tetrabrorold©... 

Acrolein.-. 0-1 

A cry lam tdo—Skin...—--- 

Acrylouitrlle—Skin- 20 

Aldrin—Skin. 


Allyl alchol-Skln.-. 2 

Ally l chloride.------ 1 

••C AUylRlyddyl ether (AGE). 10 

Allyl propyl disulfide. 2 

2-Aminoetnanol, see Ethanol* 

amine....-.----- 

2-Amlnopyridlne-- _ 0, 5 

‘•Ammonia...-.. W 

Ammonium snlfumatft (Am- 

mate).—- 

n-Amyl acetate.—. 

8©C-Amy l acetate.—. 125 

Aniline—Skin.----- 5 

Anteidlne (o. p-isomers)—Skin.—. 

Antimony and compounds 

(as Sb). 

ANTU (alpha naphthyl 

thiourea).—..... 

Arsenic and compounds (os As).. . 

Arsine.. . 0.05 

Azlnphos-nu'thyl—Skin... 

Barium (soluble compounds)--- 

n-Benzoqulnone, sec Qulnone.. 

Benzoyl peroxide..-... 

Benzyl chloride. 1 

Biphenyl, see Diphenyl... 

Bis phenol A, see Diglycidyl 

ether. 

Boron oxide. 

Boron tribromide . 

O Boron triiluorlde.. 

Bromine..... 0.1 

•Bromine pentufluorido- a l 

Bromoform—Skin. 0 6 

Butadiene (1, 3-btUadlene). 1,000 

Butonethlol, see Butyl mer¬ 
captan... 

2-But.an one.... 200 

2-Butoxy ethanol (Butyl Col- 

losolvc) - Skin . 50 

Butyl acetate (n-butyl aoetato). 150 

sec-Butyl acetate.—. 200 

tert-Butyl acetate. 200 

Butyl alcohol. .——— 100 

aoc-Butyl alcohol.— 150 

tort-Butyl'alcohol. 100 

C Butylamlne—Skin-- 5 

C tert-Butyl chromate (as 

CrOi>—Skin. 

n-Butyl glycldvl ether (BGE).. 50 

•Butyl mercaptan. 0.5 

p-tert-Butyltoluene.. 10 

Calcium arsenate.... 

Calcium oxide.— 

•‘Camphor (Synthetic).. 2 

Carbaryl (Sevln $>).....— 

Carlvon black... 

Carbon dioxide.. 6.000 

Carbon monoxide__ 60 

ChIordane -Skin.. 

Chlorinated cam plieno—Skin.. 

Chlorinated diphenyl oxide.. 

•Chlorine ___- 1 

Chlorine dioxide_....- 0.1 

C Chlorine trifluoride.. 0.1 

See footnote}* at and of table. 


15 

360 

25 

20 

2,400 

70 


14 

0.25 

0.3 

45 

0.25 

5 

3 

45 

12 


2 

35 

16 

525 

650 

10 

0.5 

A 5 

0.3 
0.5 
0.2 
a 2 

0.5 


16 

10 

3 

0.7 

0.7 

5 

2.200 


600 

240 

710 

050 

950 

300 

450 

300 

15 

ai 

270 

1.5 
60 

1 

5 

.6 

3.5 

9,000 

65 

as 

as 

as 

3 

0.3 

0.4 
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Table G-I — Con. 


Substance 


p.p.m.* mg./M* * 


0.06 


0.05 
200 


C Chloroacetaldehyd©...... 

a-C hloroacetophenone 

(phenacylchloride).. 

Chlorol>enzone (monochloro- 

benzene).- 

o-Ch iorobenzy 1 Idene 

malononitrlle (OCBM).. 

Chlorobrom ora ethane. 

2-Chloro-l.3-butadiene, see 

Chloroprene.. 

Chlorodiphmiyl (42 percent 

Chlorine)-Skin.. 

Chlorodiphenyl (54 percent 
Chlorine)—Skin.—. 

1- Chloro,2,3-epoxy propane, see 

Epichlorhydrln.. 

2- Chloroethanol, see Ethyleno 

chlorohydrtn.. 

Chlorocthylone, see Vinyl 

cboride. 

C Chloroform (trichloro- 

metbane)...———- 

1-Chloro-l-nltropropane. 

Chloro pier iu. 

Chloroprene (2-chloro-l,3- 

butadiene)— Skin.. 

Chromium, sol. chromic, 

chromous salts as Cr..— 

Metal and insol. salts.... 

Coal tar pitch volatiles (ben¬ 
zene soluble fraction) anthra¬ 
cene. BaP. phonauthreue. 

acridine, chrysene, pyrene. 

Cobalt, metal fume and dust—.. 

Copper fume....—... 

Dusts and Mists.-.— 

Cotton dust (raw).. 

Crag® herbicide.. 

Cresol (all Isomers)— Skin. 6 

Crotonaldehyde. 2 

Cumene -Skin.- 50 

Cyanide (as CN) -Skin. 

•Cyanogen. 100 

Cyclohexane.. -. 300 

Cyclohoxanol. 50 

Cyclohexanone. 60 

Cyclohexene..... 300 

Cydopentadienc...-. 76 

2,4-D.. 

DDT—Skin.. 

DDVP, see Dlddorvos 


3 

0.3 

350 

0.4 

1,050 


1 

0.5 


50 

20 

0.1 


25 


240 

100 

a7 

90 

0.5 

1 


0.2 

0.1 

0.1 

1 

1 

15 

22 

6 

245 

6 

i'oso"’ 

200 

200 

1,015 

200 

10 

1 


Deeaborano—Skin.. 0.06 

Demcton®— Skin. 

Dlacetone alcohol (4-hydroxy- 
4-mcth y 1-2-pentanono) _. 50 

1.2- dtaminoctluuie, see 

Etbylenediumine. . 

Diazomethane.- a 2 

Dlboran©. - a 1 

Dibutyl phosphate.- 1 

Dibutylphthalate. 

•C Dlchloroacetylene. 0.1 

C o-Dlclilorolvenzeno-.- 50 

p-Dlchlorohenzene-- 75 

Dlchlorodtfluoromethane. 1,000 

1.3- D lehloro-5,5-dimc thy 1 

hvdaiitoin....- 

1.1- DlcJdorocthane... 100 

1.2- Dlchloroolhylen©. 200 

C DIchloroethyl other—81dn... 15 

Dichloromethane, see 

Methylenechloride... 

Dlchloromonofluoromethane.. . 1,000 

C 1,1-Dtchloro-l-nltroethane- 10 

1.2- Dlehloropronane, see 

Propylenedlcnlorlde. 

Diehlorotetrulhiorootbane..- 1,000 

Dlchlorvos (DDVP)-Bkln. 

Dteldrln-Skln.— 

Dlethylamlne. 

Dlethylumlno ethanol—Skin— 

••c Diethylene triamlne -Skin. 
Diethylether, see Ethyl ether.. 

Difluorodlbromonicihane. 

C Dlglyddyl ether (DGE). 

Dlhydroxybeuzene, see 

IlydroQulnone_ - 

Diisobutyl ketone.... 

Diisopropylnmluo-Skln.. -- 

Dlmethoxyroethane, see 

Methylal--- 

Dimethyl ocetamldo-Skln. 

Diraeth>lainin©.. 

Dtracthylamluohenzcne, see 

Xylldene........ 

DimethylanUln©(N-dlmethyl- 

m 11 line) — Skin.. 5 

Dlmethy(benzene, see Xylene... 

Dimethyl l,2-dibiomo-2,2-dl- 
cliloroethyl phoesphate, 

(Dibrom)... 

Dimethylformamido— Skin..... 10 

2,0-Dlmethylheptanone, see 

Dlisobutyl ketone. 

1.1-DiniethyJhydraxine— Skin— a 6 

Dlmcthylphtlmlrtt©. 


0.3 

0.1 


240 


0.4 

0.1 

5 

5 

0.4 

300 

460 

4,960 

0.2 

400 

790 

90 


4,200 

eo 


7,000 

1 



0.25 

25 

75 

10 

50 

10 

42 

100 

860 

as 

2.8 

60 

290 

6 

20 

10 

36 

10 

18 


25 


3 

30 


TABLE G-I—Con. 


Substance 


p.p.m.* mg./M*» 


1 

a3 

L 5 


100 

0.2 


360 

1 

10 


100 


0.1 

ai 

19 

as 


Dimethylsulfate—Skin. 

Dinltrobenzene (all Isomers)— 

Skin .. 

Dlnitro-o-crcsol — Skin.. . 

Dlnltrotoluene—Skin. . 

Dioxano (Diethylene dioxide)— 

Skin . . 

Diphenyl .... 

Diphenyl amine ... 

Diphenylmcthane diisocyanate 
(see Methylene bisphenyi 

isocyanate (MDI) .. 

Dipropylcne glycol methyl 

ether—Skin. . 

Di-sec, octyl phihalate (Dl-2- 

ethylliexylphthalate) .. 

•Endcwulfan (Thlodan ®)— 

Skin .~. 

Endiin—Skin ... 

Epiohlorhydrin—Skin . 6 

KPN—Skin .-. 

1.2- Epoxy propane, see 

Propylencoxide . 

2.3- Epoxy-l-propanol, see . 

Glycidol.. . 

Etlianethiol, see Etbylmor- 

captan . — < 

Ethanol amine .- 3 

2-Ethoxy ethanol — Skin.-.-. 200 

2-Ethoxyethylacetata (Cello- 

solve acetate)—Skin- 100 

Ethyl acetate.- 400 

Ethyl acrylate—Skin .. 25 

Ethyl alcohol (ethanol).- 1,000 

Ethylamine. 10 

Ethyl sec-amyl ketone (5- 

methyl-3-hcptanone). 26 

Ethylbenzene— . 100 

Ethyl bromide . - 200 

Ethyl butyl ketone (3- 

Heptanone).. . JJ0 

Ethyl chloride. 1,000 

Ethyl ether . 400 

Ethyl formate - — 100 

Ethyl mercaptan . - 0. 5 

Ethyl silicate-100 

Ethylene chlorohydrtn—Skin . . 6 

Ethylenediamine.------ K> 

Ethyleno dlbromlde, see 1> 

D lbromoethan©. .. 

Ethylene dichlorlde, see 1,3- 

Dlchlorocthane.... .. 

C Ethylcn© glycol dinltrnto 
and/or Nitroglycerin—Skin... 
Ethylene glycol monomethyi 
ctner acetate, seo Methyl 

cellosolve acetate . 

Ethylene im In ©—Skin . 

Ethylene oxide .---. 

Ethylldlne chloride, see 1,1- 

Dichloroethan©. ..— 

N-Ethyimorphollne — Skin . 

Ferbain .-. 

Ferrovanadltira dust.. .. 

Fluoride (os F) .-. 

Fluorine 


6 

740 

640 

1,400 

100 

1,900 

18 

130 

435 

890 

230 

2,600 

1,200 

300 

1 

850 

16 

25 


<a i ... 


0.6 

50 


1 

90 


30 


ai 


Fluorotrichloromethane....—— 1,000 


50 


Formic acid. 

Furfural Skin. 

Furfuryl alcohol. 

Glycidol (2,3-Epoxy-l- 

propanol)... 

Glycol monocthyl ether, see 

2-Ethoxyt‘tbanol—... 

Guthlon, ® see Axinphoe- 

mcthyl. 

Hafnium---- 

Heptachlor—Skin.-.. 

Heptane (n-l»optano). 500 

Ilexachloroethane—Skin..---... 1 

Hexachloronaphthaleno—Skin.. 


94 

16 

1 

2.5 

0.2 

5,600 

9 

20 

200 

150 


0.5 

0.6 

2,000 

10 


2-Hexanone. ; . 

Hexone (Methyl Isobutyl 

ketone).... 

sce-Hexyl acetate.-. 

Hydrazine—Skin. 

Hydrogen bromide. 

C Hydrogen chloride..-. 

Hydrogen cyanide—Skin. 

Hydrogen peroxide-.-. 

Hydrogen selenide. 

Hydroquiuonc. 

•Indene.— - -- 

Indium and oompoumis. as In. 

C Iodine.. 

Iron oxide fume..- 

Iron salts, soluble, as Fe.- 

lsoamyl o<tetate„. IW 

Isoainyl alcohol.-.- 1J 0 

Isobutyl ai*etate. Pjjj 

Isobutyl alcohol.— 

Isophorono.—. 2® 

Isopropyl acetate..— 250 


500 

1,800 

100 

410 

100 

410 

50 

300 

1 

1.3 

3 

10 

6 

7 

10 

H 

1 

0.05 

1.4 

a2 

2 

45 

ai 

10 

di 

i 

10 


1 


Isopropyl alcohol.. 400 

Isopropylamine.-. ® 


525 

300 

700 

300 

140 

980 

12 
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RULES AND REGULATIONS 
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Tabl* G-I—Con, 


Table G-I—Con. 


Table G-I—Con. 


Substance 


p.pjn.* mg./M a * 


Substance 


p.pjn.* mg./M* • 


Substance 


p.p.m.* mg./M 1 • 


is opropy l«ther_ 600 

Isopropyl glyddyl ether (IGE). 60 

ketone.. 0.6 

Lead arsenate.—.... 

Lindane—Skin---- 

Lithium hydride---- 

L.P.G. (liquified petroleum 

pas). 1,000 

Magnesium oxide fume.. 

Muluthlon—Skin..... 

Maleic anhydride.- fi 26 

C Manganese and compounds, 

as Mn------- 

Mesityl oxide. 25 

Metlmnethiol, see Metiiyl 

mercaptan...... 

Met hoxychlor...... 

2-Mwhoxyethanol, sec Methyl 

rellosolva... 

Methyl acetate. 200 

Methyl acetylene (propyne)_ 1,000 

Methyl fleet ylene-propadiene 

mixture (MAPP). 1,000 

Methyl acrylate—Skin.. 10 

Methylal (dimethoxymethane).. 1,000 

Methyl alcohol (methanol). 200 

Methylamine. 10 

Methyl amyl alcohol, see 

Methyl isobutyl carbinoL.. 

•Methyl isoamyl ketone_ 100 

Methyl (ti-amyl) ketone (2- 

llcptanone).. 100 

C Methyl bromide—Skin. 20 

Methyl butyl ketone, sec 2- 

I humane.... 

Methyl cellosolve—Skin. 26 

Methyl cellosoive acetate—Skin 25 

Methyl chloroform. 360 

Mcthylcyclohexane. 600 

Methylcyclohexnnol. 100 

o-Meth ykyclabexanonc —8kln.. loo 
Methyl ethyl ketone t’MEK), 

see 2-Butanone.... 

Methyl formate. 100 

Methyl iodlde-Skin. 5 

Metiiyl lsobutyl earbtnol—Skin. 25 

Methyl isobutyl kelouc, see 

Mexonc... 

Metiiyl isocyanate—Skin. 0.02 

•Methyl mercaptan...... 0.5 

Methyl methacrylate. 100 

Methyl propyl ketone, see 2- 

Pcntauouc......... 

C Methyl silicate. 5 

C a Methyl styrene. 100 

C Methylene bi?phenyl 

bocyanate (MDI). a 02 

Molybdenum; 

Soluble compounds.... 

Insoluble compounds____ 

Monomethyl aniline—Skin. 2 

C Monomethyl hydrazine— 

Skin.. 0.2 

Morpholine-Skin_ 

Naphtha (coaltar).. 

Naphthalene_ 

Nickel carbonyl. .. 

Nickel, metal and soluble 

empds, as Ni. 

Nicotine-Sldn...„ . .. 

Nitric acid.!!”.[]...] ***2 

Nitric oxide..__ 25 

P*N i troaniline—Birin. JLII1111 1 

Mtrohenceno—Skin. 1 

P-N i troch lorobenzcne- Skin. 

N troethane. 100 

Nitrogen dioxide.. 5 

Nitrogen trifluoride.... 10 

N'troglycerin—Skin.. 0.2 

Mtromethanc..... 100 

l-Nitropropan©. 26 

J-Nitronropane. 25 

Mtrotoluene- Skin__ 6 

Nitrotricbloromethane, see 

Chloropicrin.. 

Gcta"hloronaphthaleno—Sirin____ 

'Octane. 40Q 

Oil mist, particulate_’*.1111. 

Osmium tetnndde 

Oxalic add. .*.'* 

Oxygen dlfluorid'e_UHI... 

Ozone_ 

Paraquat-Skin. _IIII.I.... 

Silver, metal and soluble com- 

pounds.._ _ 

»<Mlluni flu oroacc tale (IOSCO—. 

“kin____ 

•Sodium hydroxide.I.IIIIII 

M l bine... ft j 

•Stoddard solvent.IIH..I 200 

strychnine.. 

Sulfur dioxide. I.IIIIII.j * 

bulfur hexafluoride.. 1,000 

See footnotes at end of table. 


2,100 

240 

0.9 

a 16 

0.5 
a 025 

1,800 

15 

15 

1 

5 

100 


15 


1 

0.025 

6 


a 02 


i 

500 


500 

5 


610 

1,050 

1.800 
35 
3.100 
260 
12 


475 


465 


80 

120 

1,000 

2,000 

470 

400 


250 

28 

100 


0.05 

1 

410 


30 

480 

0.2 

5 

15 

9 

0.35 


20 

70 

100 

400 

10 

60 

0.001 

0.007 


1 

_ 

0.5 


0.05 

Oil 


5 
30 

6 
5 

1 

310 

0 

29 

2 

250 

90 


0.1 
1,900 
• 5 

0.002 

1 

0.1 

0.2 

0.5 

0.01 

0.05 

2 

0.6 
1,150 
0.15 
13 

6,000 


Sulfuric acid.... 

Sulfur monochloride. 

Sulfur pentafluoride. 

Sulfuryl fluoride. 

8y8tox, sec Demeton ®. 

y,5T . 

Tnntalum.. 

TEDP-Skin. 

Tellurium. . 

Tellurium hexafluoride_ 

TEPP-Skin. 

C Terphenyls. 

1.1.1.2- Tetruehloro-2.2-difluoro* 

ethane. 

1.1.2.2- Tetrachloro* 1,2-<Ufluoro- 

ethnne.... 

1.1.2.2- Tctruchloroothane- Skin 
Tctrachloroothylene, see Per- 

chloroethylcne.... 

Tetraebloromethauo, see Carbon 

tetrachloride.•_. 

Te truch loronap hthalone—Skin.... 

Tetraethyl lead (as Pb)—Skin. 

Tetrahydrofuran. 200 

Tetramethyl lead (as Pb)— 

Skin.. 

Tetramethyl sticcinonltrlle— 

Skin... a 5 

Tetnmltromethano. l 

Tetryl (2.4.6-trlnitrophcnyl- 

methyinitramlno)— Skin.. 

Thallium (soluble com¬ 
pounds)—Skin as TL.. 

Thiram.. 

Tin (Inorganic empds, except 

SnH« and SnO:)... 

Tin (organic empds)...___ 

C Tolueno-2,4-dlisocyanate. 0.02 

o*Toluldinc—Skin. 5 

Toxophcue, sec Chlorinated 

cainphene... 

Tributyl phosphate... 

1.1.1- Trlchloroethane see 

Methyl chloroform... 

1.1.2- Trich loroc thane - Skin. 10 

Parath Ion—Skin.. 

Pentaborane. 0.006 

PcntachloronaphthalcTie—Skin.. 

Pentachloro phenol—Skin.. 

•Pentane. 600 

2-Pontanone. 200 

Perchlnromethyl mercaptan.... a l 

Perchloryl fluoride... 3 

Phenol-Skin.. 5 

p-Phcnylene diamine—Skin. 

Phenyl ether (vapor). 1 

Phenyl etlH*r-blphenyl 

mixture (vapor).. 1 

Phcnylethylene, sec Styrene... 

Phenyl glycidy! ether (PCiE)... 

Phony Ihydraxine— Skin.. 

Phosdriu (Meviuphas ® )— 

Skin._. 

Phosgene (carbonylchloride)... 

Phosphine. 

Phosphoric acid. 

Phosphorus (yellow). 

Phosphorus pentachloride. 

Phosphorus pentasulflde. 

Phosphorus trichloride. 

J’hthalic anhydride.. 

Picric acid—Skin. 

Pival <& (2-Ptvolyl-l,3- 

iudandione).. 

Platinum (Soluble Salts) as 

I»t.. 

Projwgyl alcohol—Skin. 

n-Propyl acetate. 

Propyl alcohol. 200 

n-Propyl nitrate._. 25 

Propylene djcliloride. 75 

Propylene Imine—Skin. 2 

Propylene oxide. loo 

Propyne, see Metbylacetylene... 

Pyrethrara.. 

Pyridine.. 

Quinone.. 

KL)X-Skln. 

Rhodium. Metal fume and 

dusts, as Rh.. 

Soluble salts.. 

Round... 

Rote none (commercial). 

Selenium compounds (as Se).... 

Selenium hexafluoride. 

Trichloromethane, see Chloro¬ 
form..... 

Trichloronaphthakme—Sklu_ 

1.2.3- Trlch loropropane. 

1,1,2-Triehioro 1,2,2-trifIuoro- 

ethanc.. 

Tricthylamlne. 

Trifluoromonobromoructlmue... 


1 

6 

0.25 

20 


10 

5 

0.2 

0.1 

0.2 

0.05 


4,170 

4,170 
35 


2 

/ 0.100 

5yo 

/a 150 

3 

8 

1.5 

0.1 

5 

2 

at 

0.14 

22 


•Trtmethvl benzene___ 

2,4,6-Trinitrophenol, see Picric 

acid.. 

2,4,ft-Trinltrophenylmethyl- 

nltramine, sec TetryL. 

Trinitrotoluene—Skin. 

Triorthocrcsyl phosphate. 

Triphony 1 phosphate.. 

Tungsten and compounds, as 

Soluble.... 

Insoluble...... 

Turpentine. 

Uranium (natural) sol. and 

Insol. compounds as U.. 

C Vanadium: 

VjO* dust. 

ViO* fame.... 

Vinyl benzene, see Styrene. 

••C Vinyl chloride.. 

Vlnylcyunldc, see Acrylonitrile. 

Vinyl toluene. 

Warfarin.-. 

Xylene (xylol)...... 

XyUdine-Skin. 

Yttrium. 

Zinc chloride fume. 

Zinc oxide fume. 

Zirconium com pounds (as Zr)... 


25 


120 


1.5 

0.1 

3 


100 


1 

5 

660 


0.2 


0.5 

0.1 


500 


1,300 


100 

5 


4*0 

0.1 

435 

25 

1 

1 

5 

5 


10 

6 


0.1 

0.3 


0.5 

2 


1 

200 


45 

Oil 

0.01 

0.5 

0.6 

1,500 

700 

0.8 

13.5 

19 

0.1 

7 


60 

22 

0.1 

0.4 

a 4 

i 

0.1 

l 

i 

3 

12 

0.1 

0.1 

0.002 

840 " 

600 
110 
360 
5 

240 


•1970 Addition. 

4 Parts of vapor or gas per million parts of contami¬ 
nated air by volume at 25° C. and 760 mm. Jig pressure. 

* Approximate milligram* of particulate per cubic 
meter of air. 

(No footnote V Ls used to avoid confusion with 
celling value notations.) 

* An atmospheric concentration of not more than 
0.02 p.p.m., or personal protection may be necessary 
to avoid headache. 

* As sampled method that docs not collect vapor. 

/ For control of general room air, biologic monitoring 
is essential for personnel control. 


Table 0-2 


6 

o.l 


6 

15 

0.4 

1.5 

0.1 
0 . 001 
10 
5 

0.2 


0.05 

04 

. 

I 6 

60 

300 

1,000 

7,600 

25 

100 

1,000 

6,100 


8-hour time 
weighted 
average 
10 p.pjn. 

0.002 mg./M®. 

0.2 mg./M*. 

0.1 mg./M 3 . 

20 p.p.m. 

10p.p.m. 

20 p.p.m. 

50 p.p.m. 

3 p.p.m. 

3 p.p.m. 

2.5 mg./M*. 

0.2 mg./M*. 

100 p.p.m. 

500 p.p.m. 

0.01 mg./M®. 
TOO p.pjn. 

100 p.p.m. 

200 p.pjn. 

Acceptable 

ceiling 

concentration 

Hydrogen sulfide 

(Z37.2—1966) —__ 20 p.pjn. 

Chromic acid and chromates 

(Z37.3—1971) —. 1 mg./lOM*. 

Mercury (Z37.8-1971)- 1 mg./10M\ 


Benzene (Z37.4-1969)_ 

Beryllium and beryllium 
compounds (Z37.29-1970). 
Cadmium dust (as Cd) 

(Z37.5-1970) . 

Cadmium fume (as Cd) 

(Z37.5-1970) _ 

Carbon disulfide (Z37.3- 

1968) .. 

Carbon tetrachloride 

(Z37.17—1907) .. 

Ethylene dlbromlde 

< Z37.31-1970) . 

Ethylene dlchloride 

(Z37.21-1969) .. 

Formaldehyde 

(Z37.16-1967) .. 

Hydrogen fluoride 

(Z37.28-1969) __ 

Fluoride as dust 

(Z37.28-1966) . 

Lead and Its inorganic com¬ 
pounds (Z37.11-1969)_ 

Methyl chloride 

(Z37.18-1969) _ 

Methylene chloride 

(Z37.23-1969) .. 

Organo (alkyl) mercury 

(Z37.30-1969) .. 

Styrene (Z37.1?-I96g)r__ 

Tetrachloroethylene 

(Z37.22-1967) .. 

Toluene (Z37.12-1967)_ 
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RULES AND REGULATIONS 


T.U1LE G-3—Mineral Dusts 


Subsume* 

Mppcf • Mg/M * 

Silica: 

Crystalline: 

quarts t respirable). 

250 ' I0mg/M 3 - 

Quartz (total dust)_ 

%SiOi+5 %StOj-f2 
. §0mg/M» 

CrititobaUte: Use >3 the 
value calculated Irom the 
count or mass formulae for 
quartz. 

Trloymite: Use the value 
calculated from the for¬ 
mulae for quartz. 

Amorphous. Including natural 
diatomaceous earth. 

%SiOH-2 

• 

20 80mg/M> 

Troinolitc..... 

%SiOt 

6 20mg/M* 

Silicates (less than 1% crys¬ 
talline silica): 

Asbestos—12 libers per 
milliliter greater than 5 
microns In length J or— 
Mica . 

%6iOi 

2 

20 

Soapstono.- 

Talc... 

Portland cement. 

Graphite (natural).. 

Coal dust (respirable fraction 
less than 5% SiOa). 

20 

20 

50 

15 

. 2.4mg/M 3 

or 

. lOmg/M 1 

For more than 5% SiO:. 

Inert or NuLsaneo Dust: 

Respirable fraction. 

Total dust.. 

%SiOH 2 

16 Ctng/M 1 

60 15mg/M* 

Note: Conversion factors— 
mppcfX35.3-million particles per cubic meter 
“particles per c.c. 

• Millions of particles per cubic foot of air, based on 
implnger samples counted by light-field technics. 

f The percentage of crystalline silica In the formula 
Is the amount determined from air-borne samples, 
except in those Instances in wliich other methods have 
been shown to be applicable. 

i As determined by the membrane filler method at 
43d X phase contrast magnification. 

«Both concentration and percent quartz for the 
application of this limit are to be determined from 
tho fraction passing a size-selector with the following 
characteristics: 

Aerodynamic diameter 
(unit density sphere) 

Percent passing 
selector 

»> 

2.5 

3.5 

5.0 

10 

00 

75 

50 

25 

0 


The measurements under this note refer to tho use of 
an ARC Instrument. If the respirable fraction of coal 
dust Is determined with a MREthefigurecorresponding 
to that of 2.4 Mg/M 1 in tho table for coal dust is 4.5 Mg/M* 

§ 1910.94- Ventilation. 

(a) Abrasive blasting —(1) Defini¬ 
tions applicable to this paragraph .—(i) 
Abrasive. A solid substance used in an 
abrasive blasting operation. 

(ii) Abrasive-blasting respirator. A 
continuous flow air-line respirator con¬ 
structed so that it will cover the wearer’s 
head, neck, and shoulders to protect him 
from rebounding abrasive. 

(iii) Blast cleaning barrel. A complete 
enclosure which rotates on an axis, or 
which has an internal moving tread to 
tumble the parts, in order to expose vari¬ 
ous surfaces of the parts of the action of 
an automatic blast spray. 

(iv) Blast cleaning room. A complete 
enclosure in which blasting operations 
are performed and where the operator 
works inside of the room to operate the 
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blasting nozzle and direct the flow of the 
abrasive material. 

(v) Blasting cabinet . An enclosure 
where the operator stands outside and 
operates the blasting nozzle through an 
opening or openings in the enclosure. 

(vi) Clean air. Air of such purity that 
it will not cause harm or discomfort to an 
individual if it is inhaled for extended 
periods of time. 

(vii) Dust collector. A device or com¬ 
bination of devices for separating dust 
from the air handled by an exhaust 
ventilation system. 

(viii) Exhaust ventilation system. A 
system for removing contaminated air 
from a space, comprising two or more 
of the following elements (a) enclosure 
or hood, <b) duct work, (c) dust collect¬ 
ing equipment, (d) exhauster, and (e) 
discharge stack. 

(ix) Particulate-filter respirator. An 
air purifying respirator, commonly re¬ 
ferred to as a dust or a fume respirator, 
which removes most of the dust or fume 
from the air passing through the device. 

(x) Respirable dust. Airborne dust in 
sizes capable of passing through the up¬ 
per respiratory system to reach the 
lower lung passages. 

(xi) Rotary blast cleaning table. An 
enclosure where the pieces to be cleaned 
are positioned on a rotating table and are 
passed automatically through a series of 
blast sprays. 

(xii> Abrasive blasting. The forcible 
application of an abrasive to a surface 
by pneumatic pressure, hydraulic pres¬ 
sure, or centrifugal force. 

(2) Dust hazards from abrasive blast¬ 
ing. (i) Abrasives and the surface 
coatings on the materials blasted are 
shattered and pulverized during blasting 
operations and the dust formed will con¬ 
tain particles of respirable size. The com¬ 
position and toxicity of the dust from 
these sources shall be considered in mak¬ 
ing an evaluation of the potential health 
hazards. 

(ii) The concentration of respirable 
dust or fume in the breathing zone of 
the abrasive-blasting operator or any 
other worker shall be kept below the 
levels specified in § 1910.93. 

( iii) Organic abrasives which are com¬ 
bustible shall be used only in automatic 
systems. Where flammable or explosive 
dust mixtures may be present, the con¬ 
struction of the equipment, including the 
exhaust system and all electric wiring 
shall conform to the requirements of 
American National Standard Installation 
of Blower and Exhaust Systems for Dust, 
Stock, and Vapor Removal or Conveying, 
Z33.1-1961 (NFPA 91-1961), and Amer¬ 
ican National Standard National Elec¬ 
trical Code, Cl-1968 (NFPA 70-1968L 
The blast nozzle shall be bonded and 
grounded to prevent the buildup of static 
charges. Where flammable or explosive 
dust mixtures may be present, the abra¬ 
sive blasting enclosure, the ducts, and the 
dust collector shall be constructed with 
loose panels or explosion venting areas, 
located on sides away from any occupied 
area, to provide for pressure relief in case 
of explosion, following the principles set 
forth in the National Fire Protection 
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Association Explosion Venting Guide. 
NFPA 68-1954. 

(3) Blast-cleaning enclosures, (i) 
Blast-cleaning enclosures shall be ex¬ 
haust ventilated in such a way that a 
continuous inward flow of air will be 
maintained at all openings in the en¬ 
closure. during the blasting operation. 

(a) All air inlets and access openings 
shall be baffled or so arranged that by the 
combination of inward air flow and baf¬ 
fling the escape of abrasive or dust par- 
ticules into an adjacent work area will 
be minimized and visible spurts of dust 
will not be observed. 

(b) The rate of exhaust shall be suf¬ 
ficient to provide prompt clearance of the 
dust-laden air within the enclosure after 
the cessation of blasting. 

(c) Before the enclosure is opened, the 
blast shall be turned off and the exhaust 
system shall be run for a sufficient period 
of time to remove the dusty air within 
the enclosure. 

(d) Safety glass protected by screen¬ 
ing shall be used in observation windows, 
where hard deep-cutting abrasives are 
used. 

(e) Slit abrasive-resistant baffles shall 
be installed in multiple sets at all small 
access openings where dust might escape, 
and shall be inspected regularly and re¬ 
placed when needed. 

(1) Doors shall be flanged and tight 
when closed. 

(2) Doors on blast-cleaning rooms 
shall be operable from both inside and 
outside, except that where there is a 
small operator access door, the large 
work access door may be closed or opened 
from the outside only. 

(4) Exhaust ventilation systems, (i) 
The construction, installation, inspec¬ 
tion, and maintenance of exhaust sys¬ 
tems shall conform to the principles and 
requirements set forth in American Na¬ 
tional Standard Fundamentals Govern¬ 
ing the Design and Operation of Local 
Exhaust Systems, Z9.2-1960, and ANSI 
Z33.1-1961. 

(a) When dust leaks are noted, re¬ 
pairs shall be made as soon as possible. 

( b) The static pressure drop at the 
exhaust ducts leading from the equip¬ 
ment shall be checked when the installa¬ 
tion is completed and periodically there¬ 
after to assure continued satisfactory 
operation. Whenever an appreciable 
change in the pressure drop indicates a 
partial blockage, the system shall be 
cleaned and returned to normal operat¬ 
ing condition. 

(ii) In installations where the abra¬ 
sive is recirculated, the exhaust ventila¬ 
tion system for the blasting enclosure 
shall not be relied upon for the removal 
of fines from the spent abrasive instead 
of an abrasive separator. An abrasive 
separator shall be provided for the 
purpose. 

(iii) The air exhausted from blast¬ 
cleaning equipment shall be discharged 
through dust collecting equipment. Dust 
collectors shall be set up so that the ac¬ 
cumulated dust can be emptied and re¬ 
moved without contaminating other 
working areas. 

(5) Personal protective equipment . <i> 
Only respiratory protective equipment 
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approved by the Bureau of Mines, U.S. 
Department of the Interior (see 30 CFR 
Part ID shall be used for protection of 
personnel against dust produced during 
abrasive-blasting operations. 

(ii) Abrasive-blasting respirators shall 
be worn by all abrasive-blasting opera¬ 
tors. 

(a) When working inside of blast¬ 
cleaning rooms, or 

<b) When using silica sand in manual 
blasting operations where the nozzle and 
blast are not physically separated from 
the operator in an exhaust ventilated en¬ 
closure, or 

(c) Where concentrations of toxic dust 
dispersed by the abrasive blasting may 
exceed the limits set in § 1910.93 and the 
nozzle and blast are not physically sepa¬ 
rated from the operator in an exhaust- 
ventilated enclosure. 

<iii> Particulate filter respirators, com¬ 
monly referred to as dust-filter res¬ 
pirators, properly fitted, may be used for 
short, intermittent, or occasional dust 
exposures such as cleanup, dumping of 
dust collectors, or unloading shipments 
of sand at a receiving point, when it is 
not feasible to control the dust by en¬ 
closure, exhaust ventilation, or other 
means. Respirators used shall be ap¬ 
proved (see 30 CFR Part 11) for protec¬ 
tion against the specific type of dust 
encountered. 

(a) Dust-filter respirators may be used 
to protect the operator of outside abra¬ 
sive-blasting operations where nonsilica 
abrasives are used on materials having 
low toxicities. 

(b) Dust-filter respirators shall not be 
used for continuous protection where 
silica sand is used as the blasting abra¬ 
sive, or toxic materials are blasted. 

(iv) A respiratory protection program 
as defined and described in § 1910.134 
(a) and (b), shall be established where- 
ever it is necessary to use respiratory pro¬ 
tective equipment. 

(v) Operators shall be equipped with 
heavy canvas or leather gloves and 
aprons or equivalent protection to pro¬ 
tect them from the impact of abrasives. 
Safety shoes shall be worn to protect 
against foot injury where heavy pieces 
of work are handled. 

(a) Safety shoes shall conform to the 
requirements of American National 
Standard for Men’s Safety-Toe Foot¬ 
wear, Z41.1-1967. 

(b) Equipment for protection of the 
eyes and face shall be supplied to the op¬ 
erator when the respirator design does 
not provide such protection and to any 
other personnel working in the vicinity 
of abrasive blasting operations. This 
equipment shall conform to the require¬ 
ments of § 1910.133. 

(6) Air supply and air compressors. 
The air for abrasive-blasting respirators 
shall be free of harmful quantities of 
ousts, mists, or noxious gases, and shall 
meet the requirements for air purity set 
forth in ANSI Z9.2-1960. The air from 
the regular compressed air line of the 
Plant may be used for the abrasive¬ 
blasting respirator if (i) a trap and 
carbon filter are installed and regularly 
maintained, to remove oil, water, scale, 
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and odor, (ii) a pressure reducing dia¬ 
phragm or valve is installed to reduce 
the pressure down to requirements of the 
particular type of abrasive-biasting res¬ 
pirator, and (iii) an automatic control is 
provided to either sound an alarm or shut 
down the compressor in case of over¬ 
heating. 

(7) Operational procedures and gen¬ 
eral safety. Dust shall not be permitted 
to accumulate on the floor or on ledges 
outside of an abrasive-blasting enclo¬ 
sure. and dust spills shall be cleaned up 
promptly. Aisles and walkways shall be 
kept clear of steel shot or similar abra¬ 
sive which may create a slipping hazard. 

(b) Grinding , polishing , and buffing 
operations —(1) Definitions applicable to 
this paragraph —(i) Abrasive cutting-off 
wheels. Organic-bonded wheels, the 
thickness of which is not more than 
one forty-eighth of their diameter for 
those up to, and including, 20 inches in 
diameter, and not more than one-sixtieth 
of their diameter for those larger than 20 
inches in diameter, used for a multitude 
of operations variously known as cutting, 
cutting off, grooving, slotting, coping, and 
jointing, and the like. The wheels may be 
“solid” consisting of organic-bonded 
abrasive material throughout, “steel cen¬ 
tered” consisting of a steel disc with a 
rim of organic-bonded material moulded 
around the periphery, or of the ‘‘inserted 
tooth” type consisting of a steel disc with 
organic-bonded abrasive teeth or inserts 
mechanically secured around the 
periphery. 

(ii) Belts. All power-driven, flexible, 
coated bands used for grinding, polish¬ 
ing, or buffing purposes. 

(iff) Branch pipe. The part of an ex¬ 
haust system piping that is connected 
directly to the hood or enclosure. 

(iv) Cradle. A movable fixture, upon 
which the part to be ground or polished 
is placed. 

(v) Disc wheels . All power-driven 
rotatable discs faces with abrasive 
materials, artificial or natural, and used 
for grinding or polishing on the side of 
the assembled disc. 

(v) Disc wheels. All power-driven 
sure caused by air flowing into a duct 
or hood. It is usually expressed in inches 
of water gauge. 

(vii) Exhaust system. A system con¬ 
sisting of branch pipes connected to 
hoods of enclosures, one or more header 
pipes, an exhaust fan, means for separat¬ 
ing solid contaminants from the air 
flowing in the system, and a discharge 
stack to outside. 

(viii) Grinding wheels. All power- 
driven rotatable grinding or abrasive 
wheels, except disc wheels as defined in 
this standard, consisting of abrasive par¬ 
ticles held together by artificial or 
natural bonds and used for peripheral 
grinding. 

(ix) Header pipe (main pipe). A pipe 
Into which one or more branch pipes 
enter and which connects such branch 
pipes to the remainder of the exhaust 
system. 

(x) Hoods and enclosures. The partial 
or complete enclosure around the wheel 
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or disc through which air enters an 
exhaust system during operation. 

(xi) Horizontal double-spindle disc 
grinder. A grinding machine carrying 
two power-driven, rotatable, coaxial, 
horizontal spindles upon the inside ends 
of which are mounted abrasive disc 
wheels for grinding two surfaces 
simultaneously. 

(xii) Horizontal single-spindle disc 
grinder. A grinding machine carrying an 
abrasive disc wheel upon one or both 
ends of a power-driven, rotatable single 
horizontal spindle. 

(xiii) Polishing and buffing wheels. 
All power-driven rotatable wheels com¬ 
posed all or in part of textile fabrics, 
wood, felt, leather, paper, and may be 
coated with abrasives on the periphery 
of the wheel for purposes of polishing, 
buffing, and light grinding. 

(xiv) Portable grinder. Any power- 
driven rotatable grinding, polishing, or 
buffing wheel 'mounted in such manner 
that it may be manually manipulated. 

(xv) Scratch brush wheels. All power- 
driven rotatable wheels made from wire 
or bristles, and used for scratch cleaning 
and brushing purposes. 

(xvi) Swing-frame grinder. Any 
power-driven rotatable grinding, polish¬ 
ing, or buffing wheel mounted in such a 
manner that the wheel with its support¬ 
ing framework can be manipulated over 
stationary objects. 

(xvii) Velocity pressure (vp ). The 
kinetic pressure in the direction of flow 
necessary to cause a fluid at rest to flow 
at a given velocity. It is usually expressed 
in inches of water gage. 

(xviii) Vertical spindle disc grinder. A 
grinding machine having a vertical, ro¬ 
tatable power-driven spindle carrying u 
horizontal abrasive disc wheel. 

(2) Application, (i) Every establish¬ 
ment performing dry grinding, dry 
polishing, or buffing shall provide suitable 
hood or enclosures that are connected to 
exhaust systems. 

(ii) Such exhaust systems shall be op¬ 
erated continuously whenever such 
operations are carried on, and be capable 
of preventing contaminants from enter¬ 
ing the breathing zone. 

(3) Hood and branch pipe require¬ 
ments. (i) Hoods connected to exhaust 
systems shall be used, and such hoods 
shall be designed, located, and placed so 
that the dust or dirt particles shall fall 
or be projected into the hoods in the 
direction of the air flow. No wheels, discs, 
straps, or belts shall be operated in such 
manner and in such direction as to cause 
the dust and dirt particles to be thrown 
into the operator’s breathing zone. 

(ii) Grinding wheels on floor stands, 
pedestals, benches, and special-purpose 
grinding machines and abrasive cutting- 
off wheels shall have not less than the 
minimum exhaust volumes shown in 
Table G -A with a recommended mini¬ 
mum duct velocity of 4,500 feet per 
minute in the Branch and 3,500 feet per 
minute in the main. The entry losses 
from all hoods except the vertical- 
spindle disc grinder hood, shall equal 0.65 
velocity pressure for a straight takeoff 
and 0.45 velocity pressure for a tapered 
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takeoff. The entry loss for the vertical- shall be connected to one or more branch 
spindle disc grinder hood is shown in pipes having exhaust volumes as shown 
figure G-l (following § 1910.94(b)). in Table G-8. 

Tari.k g-4—Grinding and Abrasive CurnNC-orr Table OS-Vertical Spindle Disc Grinder 

Wheels ______ 


Wheel 

Wheel diameter (inches) width 
(Inches) 


Minimum Disc diameter 

exhaust (inches) 

volume 
(feet«/rain.) 


One-half or more Disc not 

of disc covered covered 


Sum- Exhaust Num- Exhaust 
her i foottymio. her 1 foot*/rain. 


To 0. 

Over 9 to 16. 
Over 16 to 19 
Over 19 to *24 
Over 24 to 30 
Over 30 to 36 


220 






390 

Up to 20. 

1 

500 

2 

780 

m 

Over ‘20 to 30 — 

2 

780 

2 

1,480 

610 

Over 30 to 53 .. 

'l 

1,770 

4 

3.530 

880 

1,200 

Over 53 to 72... 

2 

3,140 

5 

6,010 


For any wheel wider than wheel diame¬ 
ters shown in Table G-4, increase the 
exhaust volume by the ratio of the new 
width to the width shown. 

Example: 

If wheel width = 4^ inches, then 

— X 610 = 686 (rounded to 690) . 

4 

(iii) Scratch-brush wheels and all 
buffing «and polishing wheels mounted on 
floor stands, pedestals, benches, or spe¬ 
cial-purpose machines shall have not 
less than the minimum exhaust volume 
shown in Table G-5. 

Table G-5— Buffing and Polishing Wheels 


» Number of exhaust outlets around periphery of hood, 
or equal distribution provided by other means. 

(vii) Grinding and polishing belts 
shall be provided with hoods to remove 
dust and dirt generated in the opera¬ 
tions and the hoods shall be connected 
to branch pipes having exhaust volumes 
as shown in Table G-9. 

Table 0-9—Grinding and Polishing belts 
Exhaust volume 


Belts width (inches): (ft •/min.) 

Up to 3. 220 

Over 3 to 5- 300 

Over 5 to 7--- 390 

Over 7 to 9_ 600 

Over 9 to 11- 610 

Over 11 to 13- 740 


Wluvl diameter 
(inches) 

Wheel 

width 

(Inches) 

Minimum 

exhaust 

volume 

(feettymin.) 

To 0... 

2 

300 

Over 9 to 1« . 

3 

500 

Over 16 to 19 .. 

4 

610 

Over 19 to *24 __ 

6 

740 

Over 34 to30... 

0 

1,040 

Over 30 to 36.-. 

6 

1,200 


(iv > Grinding wheels or discs for hori¬ 
zontal single-spindle disc grinders 6hall 
be hooded to collect the dust or dirt gen¬ 
erated by the grinding operation and the 
hoods shall be connected to branch pipes 
having exhaust volumes as showrn in 
Table G-6. 

Table G-6—Horizontal Single-Spindle Disc 
Grinder 

Exhaust volume 


Disc diameter (Inches): (ft. 3/min.) 

Up to 12. 220 

Over 12 to 19. 390 

Over 19 to 30- 610 

Over 30 to 36.. 880 


(v) Grinding wheels or discs for hori¬ 
zontal double-spindle disc grinders shall 
have a hood enclosing the grinding 
chamber and the hood shall be connected 
to one or more branch pipes having ex¬ 
haust volumes as shown in Table G-7. 

Table G-7—Horizontal Double-Spindle 
Disc Grinder 

Exhaust volume 


Disc diameter (Inches): (ft. 3/min.) 

Up to 19—- 610 

Over 19 to 25. 880 

Over 25 to 30.-. 1.200 

Over 30 to 53. 1.770 

Over 53 to 72.-. 6,280 


(vi) Grinding wheels or discs for ver¬ 
tical single-spindle disc grinders shall be 
encircled with hoods to remove the dust 
generated in the operation. The hoods 


(viii) Cradles and swing-frame grind¬ 
ers. Where cradles are used for handling 
the parts to be ground, polished, or buffed, 
requiring large partial enclosures to 
house the complete operation, a mini¬ 
mum average air velocity of 150 feet per 
minutes shall be maintained over the 
entire opening of the enclosure. Swing- 
frame grinders shall also be exhausted in 
the same manner as provided for cradles. 
(See fig. G-2) 

(ix> Where the work is outside the 
hood, air volumes must be increased as 
shown in American Standard Funda¬ 
mentals Governing the Design and Op¬ 
eration of Local Exhaust Systems, Z9.2- 
1960 (section 4, exhaust hoods). 

(4) Exhaust systejns. (i) Exhaust sys¬ 
tems for grinding, polishing, and buffing 
operations should be designed in accord¬ 
ance with American Standard Funda¬ 
mentals Governing the Design and 
Operation of Local Exhaust Systems, 
Z9.2-1960. 

(ii) Exhaust systems for grinding, pol¬ 
ishing, and buffing operations shall be 
tested in the manner described in Amer¬ 
ican Standard Fundamentals Governing 
the Design and Operation of Local Ex¬ 
haust Systems, Z9.2-1960. 

(iii) All exhaust systems shall be pro¬ 
vided with suitable dust collectors. 

(5) Hood and enclosure design, (i) (a) 
It is the dual function of grinding and 
abrasive cutting-off wheel hoods to pro¬ 
tect the operator from the hazards of 
bursting wheels as well as to provide a 
means for the removal of dust and dirt 
generated. All hoods shall be not less in 
structural strength than specified in the 
American National Standard Code for 
the Use, Care, and Protection of Abrasive 
Wheels, B7.1-1970. 


(b) Due to the variety of work and 
types of grinding machines employed, it 
is necessary to develop hoods adaptable 
to the particular machine in question, 
and such hoods shall be located as close 
as possible to the operation. 

(ii) Exhaust hoods for floor stands, 
pedestals, and bench grinders shall be 
designed in accordance with figure G-2. 
The adjustable tongue shown in the fig¬ 
ure shall be kept in working order and 
shall be adjusted within one-fourth inch 
of the wheel periphery at all times. 

(iii) Swing-frame grinders shall be 
provided with exhaust booths as indi¬ 
cated in figure G-3. 

(iv) Portable grinding operations, 
whenever the nature of the work permits, 
shall be conducted within a partial en¬ 
closure. The opening in the enclosure 
shall be no larger than is actually re¬ 
quired in the operation and an average 
face air velocity of not less than 200 feet 
per minute shall be maintained. 

(v) Hoods for polishing and buffing 
and scratch-brush wheels shall be con¬ 
structed to conform as closely to figure 
G-4 as the nature of the work will 
permit. 

(vi) Cradle grinding and polishing 
operations shall be performed within a 
partial enclosure similar to figure G-5. 
The operator shall be positioned outside 
the working face of the opening of the 
enclosure. The face opening of the en¬ 
closure should not be any greater in 
area than that actually required for the 
performance of the operation and the 
average air velocity into the working 
face of the enclosure shall not be less 
than 150 feet per minute. 

(vii) Hoods for horizontal single¬ 
spindle disc grinders shall be constructed 
to conform as closely as possible to the 
hood shown in figure G-6. It is essential 
that there be a space between the back 
of the wheel and the hood, and a space 
around the periphery of the wheel of at 
least 1 inch in order to permit the suction 
to act around the wheel periphery. The 
opening on the side of the disc shall be 
no larger than is required for the grind¬ 
ing operation, but must never be less 
than twice the area of the branch outlet. 

(viii) Horizontal double-spindle disc 
grinders shall have a hood encircling 
the wheels and grinding chamber similar 
to that illustrated in figure G-7. The 
openings for passing the work into the 
grinding chamber should be kept as 
small as possible, but must never be less 
than twice the area of the branch outlets. 

(ix) Vertical-spindle disc grinders 
shall be encircled with a hood so con¬ 
structed that the heavy dust is drawn 
off a surface of the disc and the lighter 
dust exhausted through a continuous 
slot at the top of the hood as shown m 
figure G-l. 

(x) Grinding and polishing belt hoods 
shall be constructed as close to the op¬ 
eration as possible. The hood should ex¬ 
tend almost to the belt, and I-inch wide 
openings should be provided on eitne 
side. Figure G-8 shows a typical hood tor 
a belt operation. 
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spray booth and supply or exhaust duct 
connected to it. 

<ii) Unobstructed walkways shall not 
be less than 6 V 2 feet high and shall be 
maintained clear of obstruction from 
any work location in the booth to a 
booth exit or open booth front. In booths 
where the open front is the only exit, 
such exits shall be not less than 3 feet 
wide. In booths having multiple exits, 
such exits shall not be less than 2 feet 
wide, provided that the maximum dis¬ 
tance from the work location to the exit 
is 25 feet or less. Where booth exits are 
provided with doors, such doors shall 
open outward from the booth. 

(ill) Baffles, distribution plates, and 
dry-type overspray collectors shall con¬ 
form to the requirements of § 1910.107 

(b) (4) and (5). (See sections 304 and 
305 of the Standard for Spray Finishing 
Using Flammable and Combustible Mate¬ 
rials, NFPA No. 33-1969.) 

(a) Overspray filters shall be installed 
and maintained in accordance with the 
requirements of § 1910.107(b) (5), (see 
section 305 of the Standard for Spray 
Finishing Using Flammable and Com¬ 
bustible Materials, NFPA No. 33-1969), 
and shall only be in a location easily ac¬ 
cessible for inspection, cleaning, or 
replacement. 

(5) Where effective means, independ¬ 
ent of the overspray filters are installed 
which will result in design air distribu¬ 
tion across the booth cross section, It is 
permissible to operate the booth without 
the filters in place. 

(iv) (a) For wet or water-wash spray 
booths, the water-chamber enclosure, 
within which intimate contact of con¬ 
taminated air and cleaning water or 
other cleaning medium is maintained, if 
made of steel, shall be 18 gage or heavier 
and adequately protected against 
corrosion. 

(b) Chambers may include scrubber 
spray nozzles, headers, troughs, or other 
devices. Chambers shall be provided with 
adequate means for creating and main¬ 
taining scrubbing action for removal of 
particulate matter from the exhaust air 
stream. 

(v) Collecting tanks shall be of welded 
steel construction or other suitable non¬ 
combustible material. If pits are used as 
collecting tanks, they shall be concrete, 
masonry, or other material having 
similar properties. 

(a) Tanks shall be provided with weirs, 
skimmer plates, or screens to prevent 
sludge and floating paint from entering 
the pump suction box. Means for auto¬ 
matically maintaining the proper water 
level shall also be provided. Fresh water 
inlets shall not be submerged. They shall 
terminate at least one pipe diameter 
above the safety overflow level of the 
tank. 

(b) Tanks shall be so constructed as to 
discourage accumulation of hazardous 

deposits. 
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(vi) Pump manifolds, risers, and head¬ 
ers shall be adequately sized to insure 
sufficient water flow to provide efficient 
operation of the w r ater chamber. 

(4) Design and construction of spray 
rooms, (i) Spray rooms, including floors, 
shall be constructed of masonry, concrete, 
or other noncombustible material. 

(ii) Spray rooms shall have noncom¬ 
bustible Are doors and shutters. 

(iii) Spray rooms shall be adequately 
ventilated so that the atmosphere in the 
breathing zone of the operator shall be 
maintained in accordance with the re¬ 
quirements of subparagraph ( 6 ) (ii) of 
this paragraph. 

(iv) Spray rooms used for production 
spray-finishing operations shall conform 
to the requirements for spray booths. 

(5) Ventilation, (i) Ventilation shall 
be provided in accordance with provi¬ 
sions of § 1910.107(d) (see chapter 5 of 
the Standard for Spray Finishing Using 
Flammable or Combustible Materials, 
NFPA No. 33-1969), and in accordance 
with the following: 

(a) Where a fan plenum is used to 
equalize or control the distribution of 
exhaust air movement through the booth, 
it shall be of sufficient strength or rigidity 
to withstand the differential air pressure 
or other superficially imposed loads for 
which the equipment is designed and also 
to facilitate cleaning. Construction speci¬ 
fications shall be at least equivalent to 
those of subdivision (iii) of this sub- 
paragraph. 

(b) All fan ratings shall be in accord¬ 
ance with Air Moving and Conditioning 
Association Standard Test Code for Test¬ 
ing Air Moving Devices, Bulletin 210, 
April 1962. 

(ii) Inlet or supply ductwork used to 
transport makeup air to spray booths 
or surrounding areas shall be constructed 
of noncombustible materials. 

(a) It negative pressure exists within 
inlet ductwork, all seams and joints shall 
be sealed if there is a possibility of infil¬ 
tration of harmful quantities of noxious 
gases, fumes, or mists from areas through 
which ductwork passes. 

( 6 ) Inlet ductwork shall be sized in 
accordance with volume flow require¬ 
ments and provide design air require¬ 
ments at the spray booth. 

(c) Inlet ductwork shall be adequately 
supported throughout its length to sus¬ 
tain at least its own weight plus any 
negative pressure which is exerted upon 
it under normal operating conditions. 

(iii ) Exhaust shall be so constructed as 
to provide structural strength and sta¬ 
bility at least equivalent to sheet steel 
of not less than the following thickness: 

Diameter or Greater Dimension 

( U.S. 
gauge ) 

Up to 8 Inches inclusive_ No. 24 

Over 8 Inches to 18 Inches inclusive. - No. 22 
Over 18 inches to 30 inches inclusive. No. 20 
Over 30 Inches_*_No. 18 
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(a) Exhaust ductwork shall be ade¬ 
quately supported throughout its length 
to sustain its weight plus any normal 
accumulation in interior during normal 
operating conditions and any negative 
pressure exerted upon it. 

(b) Exhaust ductwork shall be sized 
in accordance with good design practice 
which shall include consideration of fan 
capacity, length of duct, number of turns 
and elbows, variation in size, volume, and 
character of materials being exhausted. 
See American National Standard Z9.2- 
1960 for further details and explanation 
concerning elements of design. 

(c) Longitudinal joints in sheet steel 
ductwork shall be either lock-seamed, 
riveted, or welded. For other than steel 
construction, equivalent securing of 
joints shall be provided. 

( d ) Circumferential joints in duct¬ 
work shall be substantially fastened to¬ 
gether and lapped in the direction of air¬ 
flow. At least every fourth joint shall be 
provided with connecting flanges, bolted 
together or of equivalent fastening 
security. 

(e) Inspection or clean-out doors shall 
be provided for every 9 to 12 feet of run¬ 
ning length for ducts up to 12 inches in 
diameter, but the distance between clean¬ 
out doors may be greater for larger pipes. 
(See 8.3.21 of American National Stand¬ 
ard Z9.1-1960.) A clean-out door or doors 
shall be provided for servicing the fan. 
and where necessary, a drain shall be 
provided. 

(/) Where ductwork passes through a 
combustible roof or wall, the roof or wall 
shall be protected at the point of pene¬ 
tration by open space or fire-resistive 
material between the duct and the roof 
or w r all. When ducts pass through fire¬ 
walls. they shall be provided with auto¬ 
matic fire dampers on both sides of the 
wall, except that three-eighth-inch steel 
plates may be used in lieu of automatic 
fire dampers for ducts not exceeding 18 
inches in diameter. 

(< 7 ) Ductwork used for ventilating any 
process covered in this standard shall 
not be connected to ducts ventilating any 
other process or any chimney or flue 
used for conveying any products of 
combustion. 

( 6 ) Velocity and air flow requirements. 
(i) Except where a spray booth has an 
adequate air replacement system, the ve¬ 
locity of air into all openings of a spray 
booth shall be not less than that speci¬ 
fied in Table G-10 for the operating con¬ 
ditions specified. An adequate air 
replacement system is one which intro¬ 
duces replacement air upstream or above 
the object being sprayed and is so de¬ 
signed that the velocity of air in the 
booth cross section is not less than that 
specified in Table G-10 when measured 
upstream or above the object being 
sprayed. 
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Table 0-10 Minimum Maintained Velocities Into Spray Booths 


Airflow velocities, f.p.m. 

Operating conditions for objects completely Inside booth Crossdmft, f.p.m. - 

Design Range 


Electrostatic and automatic airless operation contained in booth Negligible. 

without operator. 

Air-operated guns, manual or automatic. .Lp to 50. . 

Air-operated gun*, manual or automatic. . - Dp to 100. 


50 large booth ..... 50 - 75 

100 small booth. . 75-125 

100 large booth.. 75-125 

150 small booth... 125-175 

150 large booth.. . 125-175 

200 small booth... 150-250 


(1) Attention Is invited to the fact that the effectiveness of the spray booth is dependent upon the relationship of 
the depth of the booth to It? height and width. ^ „ . . .., . ^ . 

<2) Crossdrafts can be eliminated through proper design and such design should be sought. Crossdrafts in excess of 
100 fpm (feet per minute) should not lie permitted. , 

(3) Excessive air pressures result In loss of both efficiency and material waste in addition to creating a backlash that 

may carry overspray and fumes into adjacent work areas. .......... 

(4) Booths should be designed with velocities shown in the column headed “Design.* However. l>ooths operating 
with velocities shown in the column headed “Range” are In compliance with this standard. 


(ii) In addition to the requirements in 
subdivision (i) of this subparagraph the 
total air volume exhausted through a 
spray booth shall be such as to dilute 
solvent vapor to at least 25 percent of 
the lower explosive limit of the solvent 
being sprayed. An example of the 
method of calculating this volume is 
given below. 

Example: To determine the lower explo¬ 
sive limits of the most common solvents used 


Dilution volume required per gallon of solvent 


Using toluene as the solvent. 

(1) LEL of toluene from Table G-ll, col¬ 
umn 2, Is 1.4 percent . 

(2) Cubic feet of vapor per gallon from 
Table G-ll, column 1, is 30.4 cubic feet per 
gallon. 

(3) Dilution volume required 

4 (100-1.4) 30.4 

-=8,564 cubic-feet. 

1.4 

(4) To convert to cubic feet per minute of 
required ventilation, multiply the dilution 
volume required per gallon of solvent by the 
number of gallons of solvent evaporated per 
minute. 


Table 0 11—Lower Explosive Limit op Some 
Commonly Used Solvents 


Solvent 

Cubic feet of 
vapor per 
gallon of 
liquid at 70° F 

Lower 

explosive 

limit 

In percent 
by volume 
of air at 70° F 


Column 1 

Column t 

Acetone .. 

44.0 

2.6 

Amyl Acetole (iso). 

21.6 

» 1.0 

Amyl Alcohol (n). 

29.6 

1.2 

Amyl Alcohol (Iso). 

29.6 

1.2 

Benzene... 

36.8 

• 1.4 

Butyl Acetate (n).. - 

24.8 

1.7 

Butyl Alcohol (n)_— 

35.2 

1.4 

Butyl Cellosolve_ 

24.8 

1.1 

Cellosolve. 

33.6 

1.8 

Cellosolve Acetate. 

23.2 

1.7 

Cyclohexanone. 

31.2 

* 1.1 

1,1 Dichloroethyleue- 

42.4 

5.6 

1,2 Dichloroethylene. 

42.4 

9.7 

Ethyl Acetate. 

32.8 

2.5 

Ethyl Alcohol 

55.2 

4.3 

Ethyl Lactate 

28.0 

* 1.5 

Methyl Acetate__ 

40.0 

3. 1 

Methyl Alcohol.— 

80.8 

7.3 

Methyl Cellosolve. 

40.8 

2.5 

Methyl Ethyl 

36.0 

1.8 

Methyl n-Propyl Ketone. 
Naphtha tYM&P) (76° 

.. . 30.4 

1.5 

Naphtha). 

Naphtha (100° Flash) 
Safety Rolvent— Stod¬ 

22.4 

0.9 

dard Solvent.. 

23.2 

1.1 

Propyl Acetate (n)_. 

27.2 

2.0 

Propyl Acetate (Iso).. 

28.0 

1.8 

Propyl Alcohol (n).. 

44.8 

2.1 

Propyl Alcohol (Iso)... 

44.0 

2.0 

Toluene.. 

3a 4 

1.4 

Turpentine... 

2 a 8 

as 

Xylene (o)... 

28.4 

1.0 


i At 212° F. 


in spray finishing, see Table G-ll. Column 
1 gives the number of cubic feet of vapor per 
gallon of solvent and column 2 gives the 
lower explosive limit (LEL) in percentage by 
volume of air. Note that the quantity of sol¬ 
vent will be diminished by the quantity of 
solids and nonflamm&bles contained in the 
finish. 

To determine the volume of air in cubic 
feet necessary to dilute the vapor from 1 gal¬ 
lon of solvent to 25 percent of the lower 
explosive limit, apply the following formula: 

4 (100-LEL) (cubic feet of vapor per gallon) 


LEL 

(ill) <a ) When an operator must 
position himself in a booth downstream 
of the object being sprayed, an air sup¬ 
plied respirator or other type of respira¬ 
tor approved by the Bureau of Mines, 
U.S. Department of the Interior (see 30 
CPR Part 11) or specified in ANSI 
Z88.2—1969 for the material being 
sprayed should be used by the operator. 

( b ) Where downdraft booths are pro¬ 
vided with doors, such doors shall be 
closed when spray painting. 

(7) Make-up air. (i) Clean fresh air, 
free of contamination from adjacent in¬ 
dustrial exhaust systems, chimneys, 
stacks, or vents, shall be supplied to a 
spray booth or room in quantities equal 
to the volume of air exhausted through 
the spray booth. 

(ii) Where a spray booth or room re¬ 
ceives make-up air through self-closing 
doors, dampers, or louvers, they shall be 
fully open at all times when the booth 
or room is in use for spraying. The 
velocity of air through such doors, damp¬ 
ers, or louvers shall not exceed 200 feet 
per minute. If the fan characteristics 
are such that the required air flow 
through the booth will be provided, 
higher velocities through the doors, 
dampers, or louvers may be used. 

(iii) (a) Where the air supply to a 
spray booth or room is filtered, the fan 
static pressure shall be calculated on the 
assumption that the filters are dirty 
to the extent that they require cleaning 
or replacement. 

(b) The rating of filters shall be 
governed by test data supplied by the 
manufacturer of the filter. A pressure 
gage shall be installed to show the pres¬ 
sure drop across the filters. This gage 
shall be marked to show’ the pressure 
drop at which the filters require clean¬ 
ing or replacement. Filters shall be re¬ 
placed or cleaned whenever the pressure 


drop across them becomes excessive or 
whenever the air flow through the face 
of the booth falls below that specified 
in Table G-10. 

(iv) (a) Means of heating make-up 
air to any spray booth or room, before 
or at the time spraying is normally per¬ 
formed, shall be provided in all places 
where the outdoor temperature may be 
expected to remain below 55° F. for 
appreciable periods of time during the 
operation of the booth except where 
adequate and safe means of radiant 
heating for all operating personnel 
affected is provided. The replacement 
air during the heating seasons shall be 
maintained at not less than 65° F. at 
the point of entry into the spray booth 
or spray room. When otherwise un¬ 
heated make-up air would be at a tem¬ 
perature of more than 10° F. below' room 
temperature, its temperature shall be 
regulated as provided in section 3.6 of 
ANSI Z9.2-1960. 

(b) As an alternative to an air re¬ 
placement system complying with the 
preceding section, general heating of the 
building in which the spray room or 
booth is located may be employed pro¬ 
vided that all occupied parts of the 
building are maintained at not less than 
65° F. when the exhaust system is in 
operation or the general heating system 
supplemented by other sources of heat 
may be employed to meet this require¬ 
ment. 

(c) No means of heating make-up air 
shall be located in a spray booth. 

(d) Where make-up air is heated by 
coal or oil, the products of combustion 
shall not be allowed to mix with the 
make-up air, and the products-of com¬ 
bustion shall be conducted outside the 
building through a flue terminating at 
a point remote from all points where 
make-up air enters the building. 

(e) Where make-up air is heated by 
gas, and the products of combustion are 
not mixed with the make-up air but are 
conducted through an independent flue 
to a point outside the building remote 
from all points where make-up air en¬ 
ters the building, it is not necessary to 
comply with (/) of this subdivision. 

(/) Where make-up air to any manu¬ 
ally operated spray booth or room is 
heated by gas and the products of com¬ 
bustion are allowed to mix with the 
supply air, the following precautions 
must be taken: 

(1) The gas must have a distinctive 
and strong enough odor to warn work- 
ment in a spray booth or room of its 
presence if in an unburned state in the 
make-up air. 

(2) The maximum rate of gas supply 
to the make-up air heater burners must 
not exceed that which would yield in 
excess of 200 p.p.m. (parts per million > 
of carbon monoxide pr 2,000 p.p.m. of 
total combustible gases in the mixture 
if the unburned gas upon the occurrence 
of flame failure were mixed with all 
of the make-up air supplied. 

(3) A fan must be provided to deliver 
the mixture of heated air and products 
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of combustion from the plenum chamber 
housing the gas burners to the spray 
booth or room. 

(d) Open surface tanks —(1) General. 

(i) This section applies to all operations 
involving the immersion of materials in 
liquids, or in the vapors of such liquids, 
for the purpose of cleaning or altering 
the surface or adding to or imparting a 
finish thereto or changing the charac¬ 
ter of the materials, and their subse¬ 
quent removal from the liquid or vapor, 
draining, and drying. These operations 
include washing, electroplating, anodiz¬ 
ing, pickling, quenching, dying, dipping, 
tanning, dressing, bleaching, degreasing, 
alkaline cleaning, stripping, rinsing, 
digesting, and other similar operations. 

(ii) Except where specific construc¬ 
tion specifications are prescribed in this 
section, hoods, ducts, elbows, fans, blow¬ 
ers, and all other exhaust system parts, 
components, and supports thereof shall 
be so constructed as to meet conditions 
of service and to facilitate maintenance 
and shall conform in construction to the 
specifications contained in American 
National Standard Fundamentals Gov¬ 
erning the Design and Operation of Local 
Exhaust Systems. Z9.2-1960. 

* (2) Classification of open-surface tank 
operations . (i) Open-surface tank op¬ 
erations shall be classified into 16 
classes, numbered A-l to D-4, inclusive. 

(ii) Determination of class. Class is 
determined by two factors, hazard po¬ 
tential designated by a letter from A to 
D, inclusive, and rate of gas, vapor, or 
mist evolution designated by a number 
from 1 to 4, inclusive (for example, B.3), 

(iii) Hazard potential is an index, on a 
scale of from A to D, inclusive, of the 
severity of the hazard associated with the 
substance contained in the tank because 
of the toxic, flammable, or explosive 
nature of the vapor, gas, or mist pro¬ 
duced therefrom. The toxic hazard is 
determined from the concentration, 
measured in parts by volume of a gas or 
vapor, per million parts by volume of 
contaminated air (p.p.m.), or in milli¬ 
grams of mist per cubic meter of air 
(mg./m.*), below which ill effects are 
unlikely to occur to the exposed worker. 
The concentrations shall be those in 
§ 1910.93. 

<iv) The relative fire or explosion 
hazard is measured in degrees Fahren¬ 
heit in terms of the closed-cup flash 
Point of the substance in the tank. De¬ 
tailed information on the prevention of 
fire hazards in dip tanks may be found 
in Dip Tanks Containing Flammable or 
Combustible Liquids. NFPA No. 34-1966, 
National Fire Protection Association. 
Where the tank contains a mixture of 
liquids, other than organic solvents, 
whose effects are additive, the hygienic 
standard of the most toxic component 
( for example, the one having the lowest 
P P-m. or mg./m.•) shall be used, except 
where such substance constitutes an in¬ 
significantly small fraction of the mix¬ 


ture. For mixtures of organic solvents, 
their combined effect, rather than that of 
either individually, shall determine the 
hazard potential. In the absence of in¬ 
formation to the contrary, the effects 
shall be considered as additive. If the 
sum of the ratios of the airborne concen¬ 
tration of each contaminant to the toxic 
concentration of that contaminant ex¬ 
ceeds unity, the toxic concentration shall 
be considered to have been exceeded. 
(See Note A to subdivision (v) of this 
subparagraph.) 

(v) Hazard potential shall be deter¬ 
mined from Table G-12, with the value 
indicating greater hazard being used. 
When the hazardous material may be 
either a vapor with a threshhold limit 
value (TLV) in p.p.m. or a mist with a 
TLV in mg./m.*, the TLV indicating the 
greater hazard shall be used (for ex¬ 
ample, A takes precedence over B or C; B 
over C; C over D). 

Note A: 

Ci <h Ct Cm 

-+-+-h • • •- >1 

TLV i TLV t TLV > TLVm 

where : 

c= Concentration measured at the opera¬ 
tion in p.p jn. 

Table G-12— Determination or Hazard Potential 


Hazard 

potential 

Toxidty Group 


Gas or 
vapor 
(p.p.m.) 

Mist 

(mg./m*) 

Flash point 
(in degrees 

A... 

0-10 

0-0.1 .. 


B.. - 

11-100 

a u-i .0 

Under 100 

C. -- 

101-800 

L1-10 

100-200 

D..~. 

Over 500 

Over 10 

Over 200 


(vi) Rate of gas, vapor, or mist evolu¬ 
tion is a numerical index, on a scale of 
from 1 to 4, inclusive, both of the rela¬ 
tive capacity of the tank to produce gas, 
vapor, or mist and of the relative energy 
with which it is projected or carried up¬ 
wards from the tank. Rate is evaluated in 
terms of 

(a) The temperature of the liquid in 
the tank in degrees Fahrenheit; 

(b) The number of degrees Fahren¬ 
heit that this temperature is below the 
boiling point of the liquid in degrees 
Fahrenheit; 

(c) The relative evaporation of the 
liquid in still air at room temperature in 
an arbitrary scale—fast, medium, slow, 
or nil; and 

( d) The extent that the tank gases or 
produces mist in an arbitrary scale— 
high, medium, low, and nil. (See Table 
G—13, Note 2.) Gasing depends upon elec¬ 
trochemical or mechanical processes, the 
effects of which have to be Individually 
evaluated for each installation (see Table 
G-13, Note 3). 

(vii) Rate of evolution shall be deter¬ 
mined from Table G-13. When evapora¬ 
tion and gassing yield different rates, the 
lowest numerical value shall be used. 


Table 0-13 -Determination or Rate of Oas, 
Vapor, or Mist Evolution* 


Rate 

Liquid 
tempera¬ 
ture, 0 F. 

Degrees 
below boil¬ 
ing point 

Relative 
evapora¬ 
tion > 

Gassing * 

1_ 

Over 200 

0-20 

Fast. 

High. 

2_ . 

150-200 

21-50 

Medium.. 

Medium. 

3. 

04-149 

61-100 

Slow. 

Low. 

4. 

Under 04 

Over 100 

Nil..._ 

Nil. 


Note 1. In certain classes of equipment, 
specifically vapor degreasers, an Internal con¬ 
denser or vapor level thermostat la used to 
prevent the vapor from leaving the tank dur¬ 
ing normal operations. In such cases, rate of 
vapor evolution from the tank Into the work¬ 
room is not dependent upon the factors listed 
in the table, but rather upon abnormalities 
of operating procedure, such as carryout of 
vapors from excessively fast action, dragout 
of liquid by entrainment in parts, contami¬ 
nation of solvent by water and other mate¬ 
rials, or Improper heat balance. When oper¬ 
ating procedure is excellent, effective rate of 
evolution may be taken as 4. When operating 
procedure Is average, the effective rate of 
evolution may be taken as 3. When opera¬ 
tion is poor, a rate of 2 or 1 is indicated, 
depending upon observed conditions. 

Note 2. Relative evaporation rate is deter¬ 
mined according to the methods described 
by A. K. Doolittle in Industrial and Engineer¬ 
ing Chemistry, vol. 27, p. XI69, (3) where time 
for 100-percent evaporation is as follows: 
Fast: 0-3 hours; Medium: 3-12 hours; Slow: 
12-50 hours; Nil: more than 50 hours. 

Note 3. Gassing means the formation by 
chemical or electrochemical action of minute 
bubbles of gas under the surface of the liquid 
in the tank and is generally limited to aque¬ 
ous solutions. 

(3) Ventilation . Where ventilation is 
used to control potential exposures to 
workers as defined in subparagraph (2) 
(ii) of this paragraph, It shall be ade¬ 
quate to reduce the concentration of the 
air contaminant to the degree that a 
hazard to the worker does not exist. 
Methods of ventilation are discussed in 
American National Standard Funda¬ 
mentals Governing the Design and Op¬ 
eration of Local Exhaust Systems, Z9.2- 
1960. 

(4) Control requirements, (i) Control 
velocities shall conform to Table G-14 
in all cases where the flow of air past 
the breathing or working zone of the op¬ 
erator and into the hoods is undisturbed 
by local environmental conditions, such 
as open windows, wall fans, unit heaters, 
or moving machinery. 

(ii) All tanks exhausted by means of 
hoods which 

(a) Project over the entire tank; 

(b) Are fixed in position in such a 
location that the head of the workman, in 
all his normal operating positions while 
working at the tank, is in front of all 
hood openings; and 

(c) Are completely enclosed on at least 
two sides, shall be considered to be ex¬ 
hausted through an enclosing hood. 

id) The quantity of air in cubic feet 
per minute necessary to be exhausted 
through an enclosing hood shall be not 
less than the product of the control veloc¬ 
ity times the net area of all openings in 
the enclosure through which air can flow 
into the hood. 
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Table G-14—Control Velocities in Feet Per Minute (f.p.m.) fob Undisturbed Locations 


Class (Sec Subparagraph (2) and 
Tables G-12 and 0-13) 


Enclosing hood (See 
Subparagraph (4)(U)) 


One open 
sido 


Two open 
sides 


Lateral 
exhaust * 
(See Bub- 

p » h 


Canopy hood 8 ( See 
Subparagraph (4)(lv)) 


Tliree open 
sides 


Four open 
sides 


A-l and A-2 .—. 

A-3 (Note 2). D-l. B 2, and C-l. 

B-3. C-2, and D-l (Note 3). 

A-4 (Note 2), C-3. and D-2 (Note 3) . 

B-4. C-4, D-3 (Note 3), and D-4.General room ventilation required. 


100 

160 

150 

Do not use 

Do not use 

75 

100 

100 

125 

176 

«5 

90 

75 

100 

150 

60 

76 

50 

75 

.125 


• See Table G-15 for computation of ventilation rate. 

8 Do not use canopy hood for Hazard Potential A processes. 

• Where complete control of hot water Is desired, design as next highest class. 


(lii) All tanks exhausted by means of 
hoods which do not project over the 
entire tank, and in which the direc¬ 
tion of air movement into the hood 
or hoods is substantially horizontal, shall 
be considered to be laterally exhausted. 
The quantity of air in cubic feet per min¬ 
ute necessary to be laterally exhausted 
per square foot of tank area in order to 
maintain the required control velocity 
shall be determined from Table G-15 for 
all variations in ratio of tank width ( W ) 
to tank length (L). The total quantity of 
air in cubic feet per minute required to 
be exhausted per tank shall be not less 
than the product of the area of tank sur¬ 
face times the cubic feet per minute per 
square foot of tank area, determined from 
Table G-15. 

(a) For lateral exhaust hoods over 42 
inches wide, or where it is desirable to 
reduce the amount of air removed from 


(5) Since most failure of push-pull 
systems result from excessive supply air 
volumes and pressures, methods of meas¬ 
uring and adjusting the supply air shall 
be provided. When satisfactory control 
has been achieved, the adjustable fea¬ 
tures of the hood shall be fixed so that 
they will not be altered. 

(iv) All tanks exhausted by means of 
hoods which project over the entire tank, 
and which do not conform to the defini¬ 
tion of enclosing hoods, shall be consid- 


the workroom, air supply slots or ori¬ 
fices shall be provided along the side or 
the center of the tank opposite from the 
exhaust slots. The design of such systems 
shall meet the following criteria: 

U) The supply air volume plus the 
entrained air shall not exceed 50 percent 
of the exhaust volume. 

(2) The velocity of the supply air- 
stream as it reaches the effective control 
area of the exhaust slot shall be less than 
the effective velocity over the exhaust 
slot area. 

(3) The vertical height of the receiv¬ 
ing exhaust hood, including any baffle, 
shall not be less than one-quarter the 
width of the tank. 

(4) The supply airstream shall not be 
allowed to impinge on obstructions be¬ 
tween it and the exhaust slot in such a 
manner as to significantly interfere with 
the performance of the exhaust hood. 


ered to be overhead canopy hoods. The 
quantity of air in cubic feet per minute 
necessary to be exhausted through a 
canopy hood shall be not less than the 
product of the control velocity times the 
net area of all openings betw een the bot¬ 
tom edges of the hood and the top edges 
of the tank. 

(v) The rate of vapor evolution (in¬ 
cluding steam or products of combustion) 
from the process shall be estimated. If 
the rate of vapor evolution is equal to or 


greater than 10 percent of the calculated 
exhaust volume required, the exhaust 
volume shall be increased in equal 
amount. 

(5) Spray cleaning and degreasing. 
Wherever spraying or other mechanical 
means are used to disperse a liquid above 
an open-surface tank, control must be 
provided for the airborne spray. Such op¬ 
erations shall be enclosed as completely 
as possible. The inward air velocity into 
the enclosure shall be sufficient to pre¬ 
vent the discharge of spray into the 
workroom. Mechanical baffles may be 
used to help prevent the discharge of 
spray. Spray painting operations are cov¬ 
ered by paragraph (c) of this section. 

(6) Control means other than ventila¬ 
tion. Tank covers, foams, beads, chips, or 
other materials floating on the tank sur¬ 
face so as to confine gases, mists, or 
vapors to the area under the cover or to 
the foam, bead, or chip layer; or surface 
tension depressive agents added to the 
liquid in the tank to minimize mist 
formation, or any combination thereof, 
may all be used as gas, mist, or vapor 
control means for open-surface tank op¬ 
erations, provided that they effectively 
reduce the concentrations of hazardous 
materials in the vicinity of the worker 
below the limits set in accordance with 
subparagraph (2) of this paragraph. 

(7) System design, (i) The equipment 
for exhausting air shall have sufficient 
capacity to produce the flow of air re¬ 
quired in each of the hoods and openings 
of the system. 

(ii) The capacity required in subdivi¬ 
sion (i) of this subparagraph shall be 
obtained when the airflow producing 
equipment is operating against the fol¬ 
lowing pressure losses, the sum of which 
is the static pressure: 

(a) Entrance losses into the hood. 

(5) Resistance to airflow in branch 
pipe including bends and transforma¬ 
tions. 

(c) Entrance loss into the main pipe. 

(d) Resistance to airflow in main pipe 
including bends and transformations. 

(e) Resistance of mechanical equip¬ 
ment; that is, filters, washers, condensers, 
absorbers, etc., plus their entrance and 
exit losses. 

(/) Resistance in outlet duct and dis¬ 
charge stack. 

(iii) Two or more operations shall not 
be connected to the same exhaust system 
where either one or the combination of 
the substances removed may constitute a 
fire, explosion, or chemical reaction 
hazard in the duct system. Traps or other 
devices shall be provided to insure that 
condensate in ducts does not drain back 
into any tank. 

(iv) The exhaust system, consisting of 
hoods, ducts, air mover, and discharge 
outlet shall be designed in accordance 
with American National Standard 
Fundamentals Governing the Design and 
Operation of Local Exhaust Systems. 
Z9.2-1960, or the manual, Industrial Ven¬ 
tilation, published by the American Con¬ 
ference of Governmental Industrial 
Hygienists. Airflow and pressure loss data 
provided by the manufacturer of any air 
cleaning device shall be included in tne 
design calculations. 


Table G-15-Minimvm Ventilation Rate in Cubic Feet or Air Per Minute Per Square Foot or Tank 

Area for Lateral Exhaust 


Required minimum control velocity, 
f.p.m. (from Table G-14) 


C.f.m per sq. ft. to maintain required minimum veloci¬ 

ties at following ratios (tank width (14’) /tank length (L)). 18 


0.0-0.09 0.1-0. 24 0.25-0.49 0. 5-0.99 


1.0-2.0 


Hood along one side or two parallel sides of tank when one hood is against a wall or baffle. 8 
Also for a manifold along tank centerline.* 


60. 

76._ 

100 .... 

150.... 


60.... 

76.. .. 
100 _ 

160.. 


50 

60 

75 

90 

100 

75 

90 

110 

130 

150 

100 

125 

150 

175 

200 

150 

190 

225 

260 

300 

uot against wall or boflh 




75 

90 

100 

no 

125 

110 

130 

150 

170 

190 

150 

176 

200 

225 

260 

225 

260 

300 

340 

375 


W 


• It Is not practicable to ventilate across the long dlmeuslon of a tank whose ratio y exceeds 2.0. 

jy 

It Is understandable to do so when y exceeds 1.0. For circular tanks with lateral exhaust along up to the circum¬ 
ference, use WVL=1.0; for over one-half the circumference use W/L =0.6. . . . , ,. _ 

8 Baffle hi a vertical plate the same length as the tank, and with the top of the plate as high as the tank is wide. If 
the exhaust hood Is on the side of a tank against a building wall or close to It, It Is perfectly baffled. 

i use y as tank width In computing when manifold Is along centerline, or when hoods are used on two parallel 
sides of a tank. 

Tank Width (ff) means the effective width over which the hood must pull air to operate (for example, where the 
hood face Is set back from the edge of the tank, this set back must Ik* added in measuring tank width). The surface 
area of tanks can frequently be reduced and better control obtained (particularly on conveyorized systems) by using 
covers extending from the upper edges of the slots toward the center of the tank. 
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(8> Operation . (i) The required airflow 
shall be maintained at all times during 
which gas, mist, or vapor is emitted from 
the tank, and at all times the tank, the 
draining, or the drying area is in opera¬ 
tion or use. When the system is first in¬ 
stalled, the airflow from each hood shall 
be measured by means of a pitot traverse 
in the exhaust duct and corrective action 
taken if the flow is less than that re¬ 
quired. When the proper flow is obtained, 
the hood static pressure shall be meas¬ 
ured and recorded. At intervals of not 
more than 3 months operation, or after a 
prolonged shutdown period, the hoods 
and duct system shall be inspected for 
evidence of corrosion or damage. In any 
case where the airflow is found to be less 
than required, it shall be increased to 
the required value. (Information on air¬ 
flow and static pressure measurement 
and calculations may be found in Ameri¬ 
can National Standard Fundamental 
Governing the Design and Operation of 
Local Exhaust Systems, Z9.2-1960. or in 
the manual, Industrial Ventilation, pub¬ 
lished by the American Conference of 
Governmental Industrial Hygienists.) 

(ii) The exhaust system shall dis¬ 
charge to the outer air in such a manner 
that the possibility of its effluent enter¬ 
ing any building is at a minimum. Recir¬ 
culation shall only be through a device 
for contaminant removal which will pre¬ 
vent the creation of a health hazard in 
the room or area to which the air is 
recirculated. 

(iii) A volume of outside air in the 
range of 90 percent to 110 percent of 
the exhaust volume shall be provided 
to each room having exhaust hoods. The 
outside air supply shall enter the work¬ 
room in such a manner as not to be detri¬ 
mental to any exhaust hood. The air¬ 
flow of the makeup air system shall be 
measured on installation. Periodically, 
thereafter, the airflow should be remeas¬ 
ured, and corrective action shall be taken 
when the airflow is below that required. 
The makeup air shall be uncontami¬ 
nated. 

(9) Personal protection, (i) All em¬ 
ployees working in and around open- 
surface tank operations must be in¬ 
structed as to the hazards of their 
respective jobs, and in the personal pro¬ 
tection and first aid procedures applica¬ 
ble to these hazards. 

<ii) All persons required to work in 
such a manner that their feet may be¬ 
come wet shall be provided with rubber 
or other impervious boots or shoes, rub¬ 
bers, or wooden-soled shoes sufficient to 
keep feet dry. 

(iii) All persons required to handle 

with a ^quid other than water 
snail be provided with gloves impervious 
to such a liquid and of a length sufficient 
to prevent entrance of liquid into the tops 
oi the gloves. The interior of gloves shall 
oe kept free from corrosive or irritating 

contaminants. 

(iv) All persons required to work in 
such a manner that their clothing may 
oecome wet shall be provided with such 
aprons, coats, jackets, sleeves, or other 

ma ^ e °* rubber, or of other 
materials impervious to liquids other 
wum water, as are required to keep their 
ciothmg dry. Aprons shall extend well 


below the top of boots to prevent liquid 
splashing into the boots. Provision of dry, 
clean, cotton clothing along with rub¬ 
ber shoes or short boots and an apron 
impervious to liquids other than water 
shall be considered a satisfactory sub¬ 
stitute where small parts are cleaned, 
plated, dr acid dipped in open tanks and 
rapid work is required. 

<v) Whenever there is a danger of 
splashing, for example, when additions 
are made manually to the tanks, or when 
acids and chemicals are removed from 
the tanks, the employees so engaged 
shall be required to wear either tight- 
fitting chemical goggles or an effective 
face shield. See §1910.133 (b)(6) and 
(c)(3). 

(vi) When, during emergencies as de¬ 
scribed in subparagraph (11) (v) of this 
paragraph, workers must be in areas 
where concentrations of air contami¬ 
nants are greater than the limit set by 
subparagraph (2)(ii> of this paragraph, 
or oxygen concentrations are less than 
19.5 percent, they shall be required to 
wear respirators adequate to reduce their 
exposure to a level below these limits, or 
to provide adequate oxygen. Such respi¬ 
rators shall also be provided in marked, 
quickly accessible storage compartments 
built for the purpose, when there exists 
the possibility of accidental release of 
hazardous concentrations of air contami¬ 
nants. Respirators shall be approved by 
the U.S. Bureau of Mines. U.S. Depart¬ 
ment of the Interior (see 30 CFR Part 
11 ) and shall be selected by a competent 
industrial hygienist or other technically 
qualified source. Respirators shall be used 
in accordance with § 1910.134 (a), (b), 
and (c), and persons who may require 
them shall be trained in their use. 

(vii) Near each tank containing a 
liquid which may burn, irritate, or other¬ 
wise be harmful to the skin if splashed 
upon the worker’s body, there shall be 
a supply of clean cold water. The water 
pipe (carrying a pressure not exceeding 
25 pounds) shall be provided with a quick 
opening valve and at least 48 inches of 
hose not smaller than three-fourths 
inch, so that no time may be lost in 
washing off liquids from the skin or 
clothing. Alternatively, deluge showers 
and eye flushes shall be provided in 
cases where harmful chemicals may be 
splashed on parts of the body. 

(viii) Operators with sores, burns, or 
other skin lesions requiring medical 
treatment shall not be allowed to work 
at their regular operations until so au¬ 
thorized by a physician. Any small skin 
abrasions, cuts, rash, or open sores which 
are found or reported shall be treated by 
a properly designated person so that 
chances of exposures to the chemicals 
are removed. Workers exposed to chro¬ 
mic acids shall have a periodic examina¬ 
tion made of the nostrils and other parts 
of the body, to detect incipient ulceration. 

(ix) Sufficient washing facilities, in¬ 
cluding soap, individual towels, and hot 
water, shall be provided for all persons 
required to use or handle any liquids 
which may burn, irritate, or otherwise be 
harmful to the skin, on the basis of at 
least one basin (or its equivalent) with a 
hot water faucet for every 10 employees. 
See § 1910.141(d). 


<x> Locker space or equivalent cloth¬ 
ing storage facilities shall be provided to 
prevent contamination of street clothing. 

(xi) First aid facilities specific to the 
hazards of the operations conducted shall 
be readily available. 

(10) Special precautions tor cyanide. 
Dikes or other arrangements shall be 
provided to prevent the possibility of in¬ 
termixing of cyanide and acid in the 
event of tank rupture. 

(11) Inspection, maintenance, and 
installation. 

(i> Floors and platforms around tanks 
shall be prevented from becoming slip¬ 
pery both by original type of construc¬ 
tion and by frequent flushing. They shall 
be firm, sound, and of the design and 
construction to minimize the possibility 
of tripping. 

(ii) Before cleaning the interior of any 
tank, the contents shall be drained off. 
and the cleanout doors shall be opened 
where provided. All pockets in tanks or 
pits, where it is possible for hazardous 
vapors to collect, shall be ventilated and 
cleared of such vapors. 

(iii) Tanks which have been drained 
to permit employees to enter for the 
purposes of cleaning, inspection, or 
maintenance may contain atmospheres 
which are hazardous to life or health, 
through the presence of flammable or 
toxic air contaminants, or through the 
absence of sufficient oxygen. Before em¬ 
ployees shall be permitted to enter anv 
such tank, appropriate tests of the at¬ 
mosphere shall be made to determine if 
the limits set by subparagraph (2)(ii) 
of this paragraph are exceeded, or if the 
oxygen concentration is less than 19 5 
percent. 

(iv) If the tests made in accordance 
with subdivision (iii) of this subpara- 
giaph indicate that the atmosphere in 
the tank is unsafe, before any employee 
is permitted to enter the tank, the tank 
shall be ventilated until the hazardous 
atmosphere is removed, and ventilation 
shall be continued so as to prevent the 
occurrence of a hazardous atmosphere 
as long as an employee is in the tank. 

(v) If, in emergencies, such as rescue 
work, it is necessary to enter a tank 
which may contain a hazardous atmos¬ 
phere, suitable respirators, such as self- 
contained breathing apparatus; hose 
mask with blower, if there is a possibility 
of oxygen deficiency; or a gas mask, se¬ 
lected and operated in accordance with 
subparagraph (9) (vi) of this paragraph, 
shall be used. If a contaminant in the 
tank can cause dermatitis, or be ab¬ 
sorbed through the skin, the employee 
entering the tank shall also wear protec¬ 
tive clothing. At least one trained 
standby employee, with suitable respira¬ 
tor, shall be present in the nearest un¬ 
con taminated area. The standby em¬ 
ployee must be able to communicate with 
the employee in the tank and be well able 
to haul him out of the tank with a life¬ 
line if necessary. 

(vi) Maintenance work requiring weld¬ 
ing or open flame, where toxic metal 
fumes such as cadmium, chromium, or 
lead may be evolved, shall be done only 
with sufficient local exhaust ventilation 
to prevent the creation of a health haz- 
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ard, or be done with respirators selected 
and used in accordance with subpara¬ 
graph (9) (vi) of this paragraph. Weld¬ 
ing, or the use of open flames near any 
solvent cleaning equipment shall be per¬ 
mitted only after such equipment has 
first been thoroughly cleared of solvents 
and vapors. 

(12) Vapor degreasing tanks, (i) In 
any vapor degreasing tank equipped with 
a condenser or vapor level thermostat, 
the condenser or thermostat shall keep 
the level of vapors below the top edge 
of the tank by a distance at least equal 
to one-half the tank width, or at least 
36 inches, whichever is shorter. 

(ii) Where gas is used as a fuel for 
heating vapor degreasing tanks, the com¬ 
bustion chamber shall be of tight con¬ 
struction, except for such openings as 
the exhaust flue, and those that are nec¬ 
essary for supplying air for combustion. 
Flues shall be of corrosion-resistant con¬ 
struction and shall extend to the outer 
air. If mechanical exhaust is used on 
this flue, a draft diverter shall be used. 
Special precautions must be taken to 
prevent solvent fumes from entering the 
combustion air of this or any other 
heater when chlorinated or fluorinated 
hydrocarbon solvents (for example, tri¬ 
chloroethylene; Freon) are used. 

(iii> Heating elements shall be so de¬ 
signed and maintained that their sur¬ 
face temperature will not cause the sol¬ 
vent or mixture to decompose, break 
down, or be converted into an excessive 
quantity of vapor. 

(iv) Tanks or machines of more than 
4 square feet of vapor area, used for 
solvent cleaning or vapor degreasing, 
shall be equipped with suitable cleanout 
or sludge doors located near the bottom 
of each tank or still. These doors shall 
be so designed and gasketed that there 
will be no leakage of solvent when they 
are closed. 

§ 1910.95 Occupational noise exposure. 

(a) Protection against the effects of 
noise exposure shall be provided when 
the sound levels exceed those shown in 
Table G-16 when measured on the A 
scale of a standard sound level meter at 
slow response. When noise levels are de¬ 
termined by octave band analysis, the 
equivalent A-weighted sound level may 
be determined as follows: 

rIcure c-f 
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Equivalent sound level contours. Octave 
band sound pressure levels may be con¬ 
verted to the equivalent A-weighted sound 
level by plotting them on thlB graph and 
noting the A-weighted sound level corre¬ 
sponding to the point of highest penetration 
into the sound level contours. This equiva¬ 
lent A-welghted sound level, which may 
differ from the actual A-welghted sound 
level of the noise, is used to determine 
exposure limits from Table I.G-16. 

(b)(1) When employees are subjected 
to sound exceeding those listed in Table 
G-16, feasible administrative or engi¬ 
neering controls shall be utilized. If such 
controls fail to reduce sound levels within 
the levels of Table G-16, personal pro¬ 
tective equipment shall be provided and 
used to reduce sound levels within the 
levels of the table. 

(2) If the variations in noise level in¬ 
volve maxima at intervals of 1 second 
or less, it is to be considered continuous. 

(3) In all cases w'here the sound levels 
exceed the values shown herein, a con¬ 
tinuing, effective hearing conservation 
program shall be administered. 

Table G-16— Permissible Noise Exposures 1 


Duration per day, hours 

8 - 

6 - 

4_ 

3 .. 

2 . 

1H - 

1 - 

K 


Sound level 
dBA slow 
response 

_ 90 

_ 92 

_ 95 

.... 97 

_ 100 

_ 102 

.... 105 
_ 110 



100 200 500 1000 2000 4000 8000 

BAND CENTER FREQUENCY IN CYCLES PER SECOND 


\\ or less-H5 

*When the dally noise exposure Is com¬ 
posed of two or more periods of noise ex¬ 
posure of different levels, their combined 
effect should be considered, rather than the 
individual effect of each. If the sum of the 
following fractions: Cl/Tl -4-C2/T2 Cn/Tn 
exceeds unity, then, the mixed exposure 
should be considered to exceed the limit 
value. Cn indicates the total time of ex¬ 
posure at a specified noise level, and Tn 
indicates the total time of exposure permit¬ 
ted at that level. 

Exposure to Impulsive or impact noise 
should not exceed 140 dB peak sound pres¬ 
sure level. 

§ 1910.96 Ionizing radiation. 

(a) Definitions applicable to this sec¬ 
tion. (1) “Radiation” includes alpha 
rays, beta rays, gamma rays. X-rays, 
neutrons, high-speed electrons, high¬ 
speed protons, and other atomic parti¬ 
cles but such term does not include 
sound or radio waves, or visible light, 
or infrared or ultraviolet light. 

(2) “Radioactive material” means 
any material which emits, by sponta¬ 
neous nuclear disintegration, corpuscular 
or electromagnetic emanations. 

(3) “Restricted area” means any area 
access to which is controlled by the 
employer for purposes of protection of 
individuals from exposure to radiation 
or radioactive materials. 

(4) “Unrestricted area” means any 
area acoess to which is not controlled 
by the employer for purposes of protec¬ 
tion of individuals from exposure to 
radiation or radioactive materials. 

(5) “Dose” means the quantity of 
ionizing radiation absorbed, per unit of 
mass, by the body or by any portion of 


the body. When the provisions in this 
section specify a dose during a period 
of time, the dose is the total quantity 
of radiation absorbed, per unit of mass, 
by the body or by any portion of the 
body during such period of time. Several 
different units of dose are in current 
use. Definitions of units used in this 
section are set forth in subparagraphs 

(6) and (7) of this paragraph. 

(6) “Rad” means a measure of the 
dose of any ionizing raxliation to body 
tissues in terms of the energy absorbed 
per unit of mass of the tissue. One rad 
is the dose corresponding to the absorp¬ 
tion of 100 ergs per gram of tissue (1 
millirad (mrad) =0.001 rad). 

(7) “Rem” means a measure of the 
dose of any ionizing radiation to body tis¬ 
sue in terms of its estimated biological 
effect relative to a dose of 1 roentgen <r) 
of X-rays (1 millirem (mrem) =0.001 
rem). The relation of the rem to other 
dose units depends upon the biological 
effect under consideration and upon the 
conditions for irradiation. Each of the 
following is considered to be equivalent 
to a dose of 1 rem: 

(l) A dose of 1 rad due to X- or gamma 
radiation; 

(ii) A dose of 1 rad due to X-, gamma, 
or beta radiation; 

(Hi) A dose of 0.1 rad due to neutrons 
or high energy protons; 

(iv) A dose of 0.05 rad due to particles 
heavier than protons and with sufficient 
energy to reach the lens of the eye; 

(v) If it is more convenient to measure 
the neutron flux, or equivalent, than to 
determine the neutron dose in rads, as 
provided in subdivision (iii) of this sub- 
paragraph, 1 rem of neutron radiation 
may, for purposes of the provisions in 
this section be assumed to be equivalent 
to 14 million neutrons per square centi¬ 
meter incident upon the body; or, if there 
is sufficient information to estimate with 
reasonable accuracy the approximate 
distribution in energy of the neutrons, 
the incident number of neutrons per 
square centimeter equivalent to 1 rem 
may be estimated from Table G-17: 


Table G-17—Neutron Flux Dose Equivalents 


Neutron 
cnerey 
(mOlton 
electron 
volts (Mev)) 

Number of 
neutrons per 
square centimeter 
equivalent to a 
dose of 1 rem 
(neatrons/cm J ) 

Average flux 
to deliver 

100 millirem 

In 40 hours 

(neutrons,'em 1 

per sec.) 

Thermal-- 

0.00U1 . 

070X10# 

720 X 10# 

670 

600 

0.006_._- 

820 X 10* 

570 

280 

0.02. 

400 X 10# 

0.1..— 

0.6. 

1.0... 

130X10* 

43X10* 

26X10* 

80 

30 

18 

20 

18 

17 

17 

10 

2.6.— 

6.0.. 

20 X 10* 

26 X 10* 

7.5 . 

24 X 10* 

10 . 

24X10* 

10 to 30. 

14X10* 


(8) For determining exposures to» X- 
or gamma rays up to 3 Mev., the dose 
limits specified in this section may w 
assumed to be equivalent to the> * r 

dose”. For the purpose of this section air 
dose” means that the dose is measured oy 
a properly calibrated appropriate 
strument in air at or near the body sur 
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face In the region of the highest dosage 
rate. 

(b) Exposure of individuals to radia¬ 
tion in restricted areas . (1) Except as 
provided in subparagraph (2) of this 
paragraph, no employer shall possess, 
use, or transfer sources of ionizing radi¬ 
ation in such a manner as to cause any 
individual in a restricted area to re¬ 
ceive in any period of one calendar quar¬ 
ter from sources in the employer’s pos¬ 
session or control a dose in excess of the 
limits specified in Table G-18: 

Table 0-18 

Rems 

per 

calendar 

quarter 

Whole body: Head and trunk; active 


blood-forming organs; lens of eyes; 

or gonads- 1 >4 

Hands and forearms; feet and ankles. 18% 
Skin of whole body_ 7 l /i 


(2) An employer may permit an in¬ 
dividual in a restricted area to receive 
doses to the whole body greater than 
those permitted under subparagraph (1) 
of this paragraph, so long as: 

(i) During any calendar quarter the 
dose to the whole body shall not exceed 
3 rems; and 

(ii) The dose to the whole body, when 
added to the accumulated occupational 
dose to the whole body, shall not ex¬ 
ceed 5 (N-18) rems, where “N” equals 
the individual's age in years at his last 
birthday; and 

(iii) The employer maintains ade¬ 
quate past and current exposure rec¬ 
ords which show that the addition of 
such a dose will not cause the individual 
to exceed the amount authorized in this 
subparagraph. As used in this subpara¬ 
graph. “Dose to the whole body” shall 
be deemed to include any dose to the 
whole body, gonad, active bloodforming 
organs, head and trunk, or lens of the 
eye. 

(3) No employer shall permit any em¬ 
ployee who is under 18 years of age to 
receive in any period of one calendar 
quarter a dose in excess of 10 percent of 
the limits specified in Table G-18. 

(4) "Calendar quarter” means any 3- 
month period determined as follows: 

(i> The first period of any year may 
begin on any date in January; Provided , 
That the second, third, and fourth peri¬ 
ods accordingly begin on the same date 
hi April, July, and October, respectively, 
and that the fourth period extends into 
January of the succeeding year, if nec¬ 
essary to complete a 3-month quarter. 
During the first year of use of this meth¬ 
od of determination, the first period for 
that year shall also include any addi¬ 
tional days in January preceding the 
starting date for the first period; or 

rii) The first period in a calendar 
year of 13 complete, consecutive calen¬ 
dar weeks; the second period in a cal¬ 
endar year of 13 complete consecutive 
weeks; the third period in a calendar 
year of 13 complete, consecutive calen¬ 
dar weeks; the fourth period in a calen¬ 
dar year of 13 complete, consecutive 
calendar weeks. If at the end of a cal- 
endar year there are any days not fall- 
£ within a complete calendar week of 


that year, such days shall be included 
within the last complete calendar week of 
that year. If at the beginning of any 
calendar year there are days not falling 
within a complete calendar week of that 
year, such days shall be included within 
the last complete calendar week of the 
previous year; or 

(iii) The four periods in a calendar 
year may consist of the first 14 com¬ 
plete, consecutive calendar weeks; the 
next 12 complete, consecutive calendar 
weeks, the next 14 complete, consecutive 
calendar weeks, and the last 12 complete, 
consecutive calendar weeks. If at the end 
of a calendar year there are any days not 
falling within a complete calendar week 
of that year, such days shall be included 
(for purposes of this section) within the 
last complete calendar week of the year. 
If at the beginning of any calendar year 
there are days not falling within a com¬ 
plete calendar week of that year, such 
days shall be included (for purposes of 
this section) within the last complete 
week of the previous year. 

(5) No employer shall change the 
method used by him to determine calen¬ 
dar quarters except at the beginning of 
a calendar year. 

(c) Exposure to airborne radioactive 
material. (1) No employer shall possess, 
use or transport radioactive material in 
such a manner as to cause any employee, 
within a restricted area, to be exposed to 
airborne radioactive material in an aver¬ 
age concentration in excess of the limits 
specified in Table 1 of Appendix B to 10 
CPR Part 20. The limits given in Table 1 
are for exposure to the concentrations 
specified for 40 hours in any workweek of 
7 consecutive days. In any such period 
where the number of hours of exposure is 
less than 40, the limits specified in the 
table may be increased proportionately. 
In any such period where the number of 
hours of exposure is greater than 40, the 
limits specified in the table shall be de¬ 
creased proportionately. 

(2) No employer shall possess, use, or 
transfer radioactive material in such a 
manner as to cause any individual within 
a restricted area, who is under 18 years 
of age, to be exposed to airborne radio¬ 
active material in an average concentra¬ 
tion in excess of the limit specified in 
Table II of Appendix B to 10 CPR Part 
20. For purposes of this subparagraph, 
concentrations may be averaged over pe¬ 
riods not greater than 1 week. 

(3) “Exposed” as used in this para¬ 
graph means that the individual is pres¬ 
ent in an airborne concentration. No 
allowance shall be made for the use of 
protective clothing or equipment, or par¬ 
ticle size. 

(d) Precautionary procedures and 
personal monitoring . (1) Every employer 
shall make such surveys as may be neces¬ 
sary for him to comply with the provi¬ 
sions in this section. “Survey” means an 
evaluation of the radiation hazards in¬ 
cident to the production, use. release, 
disposal, or presence of radioactive mate¬ 
rials or other sources of radiation under 
a specific set of conditions. When appro¬ 
priate. such evaluation includes a physi¬ 
cal survey of the location of materials 
and equipment, and measurements of 


levels of radiation or concentrations of 
radioactive material present. 

(2) Every employer shall supply ap¬ 
propriate personnel monitoring equip¬ 
ment, such as film badges, pocket cham¬ 
bers, pocket dosimeters, or film rings, to, 
and shall require the use of such equip¬ 
ment by: 

(i) Each employee who enters a re¬ 
stricted area under such circumstances 
that he receives, or is likely to receive, a 
dose in any calendar quarter in excess of 
25 percent of the applicable value speci¬ 
fied in paragraph (a)(1) of this section; 
and 

(ii) Each employee under 18 years of 
age who enters a restricted area under 
such circumstances that he receives, or 
is likely to receive, a do$e in any calendar 
quarter in excess of 5 percent of the ap¬ 
plicable value specified in paragraph 
(a)(1) of this section; and 

(iii) Each employee who enters a 
high radiation area. 

(3) As used in this section: 

(i) “Personnel monitoring equipment” 
means devices designed to be worn or 
carried by an individual for the purpose 
of measuring the dose received (e.g., film 
badges, pocket chambers, pocket dosim¬ 
eters, film rings, etc.); 

(ii) “Radiation area” means any area, 
accessible to personnel, in which there 
exists radiation at such levels that a 
major portion of the body could receive 
in any 1 hour a dose in excess of 5 milli- 
rem, or in any 5 consecutive days a dose 
in excess of 100 millirem; and 

(iii) “High radiation area” means any 
area, accessible to personnel, in which 
there exists radiation at such levels that 
a major portion of the body could re¬ 
ceive in any one hour a dose in excess of 
100 millirem. 

(e) Caution sigrts. labels , and signals — 
(1) General, (i) Symbols prescribed by 
this paragraph shall use the conventional 
radiation caution colors (magenta or 
purple on yellow background). The sym¬ 
bol prescribed by this paragraph is the 
conventional three-bladed design: 

RADIATION SYMBOL 


1. Cross-hatched area Is to be magenta 
or purple. 

2. Background Is to be yellow. 





«-5A- A 
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(ii) In addition to the contents of 
signs and labels prescribed in this para¬ 
graph, employers may provide on or near 
such signs and labels any additional in¬ 
formation which may be appropriate in 
aiding individuals to minimize exposure 
to radiation or to radioactive material. 

(2) Radiation area. Each radiation 
area shall be conspicuously posted with a 
sign or signs bearing the radiation cau¬ 
tion symbol described in subparagraph 

(1) of this paragraph and the words: 

CAUTION 
RADIATION AREA 

(3) High radiation area, (i) Each high 
radiation area shall be conspicuously 
posted with a sign or signs bearing the 
radiation caution symbol and the words: 

CAUTION 

HIGH RADIATION AREA 

(ii) Each high radiation area shall 
be equipped with a control device 
which shall either cause the level of 
radiation to be reduced below that at 
which an individual might receive a dose 
of 100 millirems in 1 hour upon entry 
into the area or shall energize a con¬ 
spicuous visible or audible alarm signal 
in such a manner that the individual 
entering and the employer or a super¬ 
visor of the activity are made aware of 
the entry. In the case of a high radiation 
area established for a period of 30 days 
or less, such control device is not 
required. 

(4) Airborne radioactivity area. (i) As 
used in the provisions of this section, 
“airborne radioactivity area” means: 

(a) Any room, enclosure, or operating 
area in which airborne radioactive ma¬ 
terials, composed wholly or partly of 
radioactive material, exist in concentra¬ 
tions in excess of the amounts specified 
in column 1 of Table 1 of Appendix B 
to 10 CFR Part 20 or 

<b) Any room, enclosure, or operating 
area in which airborne radioactive ma¬ 
terials exist in concentrations which, av¬ 
eraged over the number of hours in any 
week during which individuals are in 
the area, exceed 25 percent of the 
amounts specified in co lumn 1 of Table 
1 of Appendix B to 10 CFR Part 20. 

(ii) Each airborne radioactivity area 
shall be conspicuously posted with a sign 
or signs bearing the radiation caution 
symbol described In subparagraph (1) 
of this paragraph and the words: 

CAUTION 

AIRBORNE RADIOACTIVITY AREA 

(5) Additional requirements. 

(i) Each area or room in which radio¬ 
active material is used or stored and 
which contains any radioactive material 
(other than natural uranium or tho¬ 
rium) in any amount exceeding 10 times 
the quantity of suc h ma terial specified in 
Appendix C to 10 CFR Part 20 shall be 
conspicuously posted with a sign or signs 
bearing the radiation caution symbol 
described in subparagraph (1) of this 
paragraph and the words: 

CAUTION 

RADIOACTIVE MATERIALS 

(ii) Each area or room in which nat¬ 
ural uranium or thorium is used or 
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stored in an amount exceeding 100 times 
the quantity of such material specified in 
10 CFR Part 20 shall be conspicuously 
posted with a sign or signs bearing the 
radiation caution symbol described in 
subparagraph (1) of this paragraph and 
the words: 

CAUTION 

RADIOACTIVE MATERIALS 

(6) Containers, (i) Each container in 
which is transported, stored, or used a 
quantity of any radioactive material 
(other than natural uranium or tho¬ 
rium) greater than the quantity of such 
material specified in Appendix C of 10 
CFR Part 20 shall bear a durable, clearly 
visible label bearing the radiation caution 
symbol described in subparagraph (1) 
of the paragraph and the words: 

CAUTION 

RADIOACTIVE MATERIALS 

(ii) Each container in which natural 
uranium or thorium is transported, 
stored, or used in a quantity greater than 
10 times the quantity specified in Appen¬ 
dix C to 10 CFR Part 20 shall bear a 
durable, clearly visible label bearing the 
radiation caution symbol described in 
subparagraph (1) of this paragraph and 
the words: 

CAUTION 

RADIOACTIVE MATERIALS 

(iii) Notwithstanding the provisions 
of subdivisions (i) and (ii) of this sub- 
paragraph a label shall not be required: 

(a) If the concentration of the ma¬ 
terial in the container does not exceed 
tliat specified in column 2 of Table 1 of 
Appendix B to 10 CFR Part 20. or 

(b) For laboratory containers, such as 
beakers, flasks, and test tubes, used 
transiently in laboratory procedures, 
when the user is present. 

(iv) Where containers are used for 
storage, the labels required in this sub- 
paragraph shall state also the quantities 
and kinds of radioactive materials in the 
containers and the date of measurement 
of the quantities. 

(f) Immediate evacuation warning 
signal—(1) Signal characteristics, (i) 
The signal shall be a midfrequency com¬ 
plex sound wave amplitude modulated at 
a subsonic frequency. The complex sound 
wave in free space shall have a funda¬ 
mental frequency <fO between 450 and 
500 hertz (Hz) modulated at a subsonic 
rate between 4 and 5 hertz. 

(ii) The signal generator shall not be 
less than 75 decibels at every location 
where an individual may be present 
whose immediate, rapid, and complete 
evacuation is essential. 

(iii) A sufficient number of signal units 
shall be installed such that the require¬ 
ments of subdivision (ii) of this subpara¬ 
graph are met at every location where 
an individual may be present whose im¬ 
mediate, rapid, and complete evacuation 
is essential. 

(iv) The signal shall be unique in the 
plant or facility in which it is installed. 

(v) The minimum duration of the 
signal Rhflll be sufficient to insure that 
all affected persons hear the signal. 

<vi) The signal-generating system 
shall respond automatically to an initiat¬ 
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ing event without requiring any human 
action to sound the signal. 

(2) Design objectives, (i) The signal - 
generating system shall be designed to 
incorporate components which enable the 
system to produce the desired signal each 
time it is activated within one-half sec¬ 
ond of activation. 

(ii) The signal-generating system shall 
be provided with an automatically acti¬ 
vated secondary power supply which is 
adequate to simultaneously power all 
emergency equipment to which it is con¬ 
nected, if operation during poivcr failure 
is necessary, except in those systems us¬ 
ing batteries as the primary source of 
power. 

(iii) All components of the signal¬ 
generating system shall be located to 
proride maximum practicable protection 
against damage in case of fire, explosion, 
corrosive atmosphere, or other environ¬ 
mental extremes consistent with ade¬ 
quate system performance. 

(iv) The signal-generating system riiall 
be designed with the minimum number of 
components necessary to make it func¬ 
tion as intended, and should utilize com¬ 
ponents which do not require frequent 
servicing such as lubrication or cleaning. 

(v) Where several activating devices 
feed activating information to a central 
signal generator, failure of any activat¬ 
ing device shall not render the signal- 
generator system inoperable to activat¬ 
ing information from the remaining 
devices. 

(ri) The signal-generating system 
shall be designed to enhance the prob¬ 
ability that alarm occurs only when im¬ 
mediate evacuation is warranted. The 
number of false alarms shall not be so 
great that the signal will come to be 
disregarded and shall be low enough to 
minimize personal injuries or excessive 
property damage that might result from 
such evacuation. 

(3) Testing, (i) Initial tests, inspec¬ 
tions, and checks of the signal-generat¬ 
ing system shall be made to verify that 
the fabrication and installation were 
made in accordance with design plans 
and specifications and to develop a thor¬ 
ough knowledge of the performance of 
the system and all components under 
normal and hostile conditions. 

(ii) Once the system has been placed 
in service, periodic tests, inspections, and 
checks shall be made to minimize the 
possibility of malfunction. 

(iii) Following significant alterations 
or revisions to the system, tests and 
checks similar to the initial installation 
tests shall be made. 

(iv) Tests shall be designed to minimize 
hazards while conducting the tests. 

(v) Prior to normal operation the 
signal-generating system shall be 
checked physically and functionally to 
assure reliability and to demonstrate ac¬ 
curacy and performance. Specific tests 
shall include: 

(a) All power sources. 

(b) Calibration and calibration sta¬ 
bility. 

(c) Trip levels and stability. 

id) Continuity of function with loss 
and return of required services such as 
AC or DC power, air pressure, etc. 


29, 1971 







RULES AND REGULATIONS 


(e) All indicators. 

(/) Trouble indicator circuits and sig¬ 
nals, where used. 

(g) Air pressure (if used). 

( h ) Determine that sound level of the 
signal is within the limit of subpara¬ 
graph (1) (i) of this paragraph at 
all points that require immediate 
evacuation. 

<vi) In addition to the initial startup 
and operating tests, periodic scheduled 
performance tests and status checks 
must be made to insure that the system 
is at all times operating within design 
limits and capable of the required re¬ 
sponse. Specific periodic tests or checks 
or both shall include: 

(a) Adequacy of signal activation 
devices. 


(b) All power sources. 

(c) Function of all alarm circuits and 
trouble indicator circuits including trip 

levels. 


(d) Air pressure (if used). 

(e) Function of entire system includ¬ 
ing operation without power where 

required. 

(/) Complete operational tests includ¬ 
ing sounding of the signal and determi¬ 
nation that sound levels are adequate. 

<vii) Periodic tests shall be scheduled 
on the basis of need, experience, diffi¬ 
culty, and disruption of operations. The 
entire system should be operationally 
tested at least quarterly. 

(viii) All employees whose work may 
necessitate their presence in an area cov¬ 
ered by the signal shall be made famil¬ 
iar with the actual sound of the signal— 
preferably as it sounds at their work 
location. Before placing the system into 
operation, all employees normally work- 
ing in the area shall be made acquainted 
with the signal by actual demonstration 
at their work locations. 

(g) Exceptions from posting reguire - 
ments. Notwithstanding the provisions 
of paragraph (e) of this section: 

( 1) A room or area is not required to 
oe posted with a caution sign because of 
the presence of a sealed source, provided 
tne i adiatlon level 12 inches from the sur¬ 
face of the source container or housing 
does not exceed 5 millirem per hour. 

O Rooms or other areas in onsite 
medical facilities are not required to be 
posted with caution signs because of the 
presence of patients containing radio¬ 
active material, provided that there are 
Personnel in attendance who shall take 
the precautions necessary to prevent the 
exposure of any individual to radiation or 
radioactive material in excess of the 
limits established in the provisions of 
this section. 


1 3) Caution signs are not required to 
oe posted at areas or rooms containing 
radioactive materials for periods of less 
than 8 hours: Provided , That 
‘I? , The materials are constantly at- 
1 du ? n * such Periods by an in- 
div i d ual who shall take the precautions 

in^ S -!i ary i pre y ent the exposure of any 
i^ radiation or radioactive ma- 

icnals in excess of the limits established 
the provisions of this section; and 
n> such area or room is subject to 
the employer's control. 


(h) Exemptions for radioactive mate¬ 
rials packaged for shipment. Radioac¬ 
tive materials packaged and labeled in 
accordance with regulations of the De¬ 
partment of Transportation published in 
49 CFR Chapter I, are exempt from the 
labeling and posting requirements of this 
subpart during shipment, provided that 
the inside containers are labeled in ac¬ 
cordance with the provisions of para¬ 
graph (e) of this section. 

(i) Instruction of personnel posting . 
(1) Employers regulated by the Atomic 
En ergy Commission shall be governed by 
10 CFR Part 20 standards. Employers in 
a State named in paragraph (p) (3) of 
this section shall be governed by the re¬ 
quirements of the laws and regulations 
of that State. All other employers shall 
be regulated by the following: 

(2> All individuals working in or fre¬ 
quenting any portion of a radiation area 
shall be informed of the occurrence of 
radioactive materials or of radiation in 
such portions of the radiation area; shall 
be instructed in the safety problems as¬ 
sociated with exposure to such materials 
or radiation and in precautions or devices 
to minimize exposure; shall be instructed 
in the applicable provisions of this sec¬ 
tion for the protection of employees from 
exposure to radiation or radioactive ma¬ 
terials: and shall be advised of reports 
of radiation exposure which employees 
may request pursuant to the regulations 
in this section. 

(3) Each employer to whom this sec¬ 
tion applies shall post a current copy 
of its provisions and a copy of the op¬ 
erating procedures applicable to the work 
conspicuously in such locations as to 
insure that employees working in or fre¬ 
quenting radiation areas will observe 
these documents on the way to and from 
their place of employment, or shall keep 
such documents available for examina¬ 
tion of employees upon request. 

(j) Storage of radioactive materials. 
Radioactive materials stored in a non¬ 
radiation area shall be secured against 
unauthorized removal from the place of 
storage. 

(k) Waste disposal. No employer shall 
dispose of radioactive material except by 
transfer to an authorized recipient, or in 
a manner approved by the Atomic Energy 
Commission or a State named in para¬ 
graph (p) (3) of this section. 

(l) Notification of incidents — (1) Im¬ 
mediate notification, Each employer 
shall immediately notify the Assistant 
Secretary of Labor or his duly author¬ 
ized representative, for employees not 
protected by the Atomic Energy Commis¬ 
sion by means of 10 CFR Part 20; para¬ 
graph (p) (2) of this section, or the re¬ 
quirements of the laws and regulations 
of States named in paragraph (p) (3) of 
this section, by telephone or telegraph of 
any incident involving radiation which 
may have caused or threatens to cause; 

(i) Exposure of the whole body of any 
individual to 25 rems or more of radia¬ 
tion; exposure of the skin of the whole 
body of any individual to 150 rems or 
more of radiation; or exposure of the 
feet, ankles, hands, or forearms of any 
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individual to 375 rems or more of radia¬ 
tion; or 

(ii) The release of radioactive mate¬ 
rial in concentrations which, if averaged 
over a period of 24 hours, wrould exceed 
5.000 times the limit specified for such 
materials In Table n of Appendix B to 
10 CFR Part 20. 

(iii) A loss of 1 working week or more 
of the operation of any facilities affected; 
or 

(iv) Damage to property in excess of 

$ 100 , 000 . 

(2) Twenty-four hour notification. 
Each employer shall within 24 hours fol¬ 
lowing its occurrence notify the Assistant 
Secretary of Labor or his duly author¬ 
ized representative for employees not 
protected by the Atomic Energy Com¬ 
mission by means of 10 CFR Part 20; 
paragraph (p) (2) of this section, or the 
requirements of the laws and applicable 
regulations of States named in paragraph 
(p) (3) of this section, by telephone or 
telegraph of any incident involving radi¬ 
ation which may have caused or threat¬ 
ens to cause: 

(i) Exposure of the whole body of any 
Individual to 5 rems or more of radiation; 
exposure of the skin of the whole body 
of any individual to 30 rems or more of 
radiation; or exposure of the feet, ankles, 
hands, or forearms to 75 rems or more 
of radiation; or 

(ii) A loss of 1 day or more of the op¬ 
eration of any facilities; or 

(iii) Damage to property in excess of 

$ 10 , 000 . 

(m) Reports of overexposure and ex¬ 
cessive levels and concentrations . (1) In 
addition to any notification required by 
paragraph (1) of this section each em¬ 
ployer shall make a report in writing 
within 30 days to the Assistant Secretary 
of Labor or his duly authorized repre¬ 
sentative. for employees not protected by 
the Atomic Energy Commission by means 
of 10 CFR Part 20; or under paragraph 
(p) (2) of this section, or the require¬ 
ments of the law’s and regulations of 
States named in paragraph (p) (3) of 
this section, of each exposure of an indi¬ 
vidual to radiation or concentrations of 
radioactive material in excess of any ap¬ 
plicable limit in this section. Each report 
required under this subparagraph shall 
describe the extent of exposure of per¬ 
sons to radiation or to radioactive ma¬ 
terial; levels of radiation and concentra¬ 
tion, of radioactive material involved, the 
cause of the exposure levels of concen¬ 
trations; and corrective steps taken or 
planned to assure against a recurrence. 

(2) In any case where an employer is 
required pursuant to the provisions of 
this paragraph to report to the U.S. De¬ 
partment of Labor any exposure of an 
individual to radiation or to concentra¬ 
tions of radioactive material, the em¬ 
ployer shall also notify such individual 
of the nature and extent of exposure. 
Such notice shall be in writing and shall 
contain the following statement: “You 
should preserve this report for future 
reference." 

(n) Records. (1) Every employer shall 
maintain records of the radiation ex¬ 
posure of all employees for whom per- 
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sonnel monitoring is required under 
paragraph (d) of this section and ad¬ 
vise each of his employees of his individ¬ 
ual exposure on at least an annual basis. 

(2) Every employer shall maintain 
records in the same units used in tables 
in paragraph (b) of this section and 
Appendix B to 10 CPR Part 20. 

(o) Disclosure to former employee of 
individual employee's record. (1) At the 
request of a former employee an em¬ 
ployer shall furnish to the employee a 
report of the employee’s exposure to radi¬ 
ation as shown in records maintained 
by the employer pursuant to paragraph 
(n) (1) of this section. Such report shall 
be furnished within 30 days from the 
time the request is made, and shall cover 
each calendar quarter of the individual’s 
employment involving exposure to radi¬ 
ation or such lesser period as may be re¬ 
quested by the employee. The report 
shall also include the results of any cal¬ 
culations and analysis of radioactive 
material deposited in the body of the 
employee. The report shall be in writ¬ 
ing and contain the following statement: 
“You should preserve this report for 
future reference.” 

(2) The former employee’s request 
should include appropriate identifying 
data, such as social security number and 
dates and locations of employment. 

(p) Atomic Energy Commission li¬ 
censees—AEC contractors operating 
AEC plants and facilities—AEC Agree¬ 
ment State licensees or registrants. (1) 
Any employer who possesses or uses 
source material, byproduct material, or 
special nuclear material, as defined in 
the Atomic Energy Act of 1954, as 
amended, under a license issued by the 
Atomic Energy Commission and in ac¬ 
cordance with the requirements of 10 
CPR Part 20 shall be deemed to be in 
compliance with the requirements of this 
section with respect to such possession 
and use. 

(2) AEC contractors operating AEC 
plants and facilities: Any employer who 
possesses or uses source material, by¬ 
product material, special nuclear mate¬ 
rial, or other radiation sources under 
a contract with the Atomic Energy Com¬ 
mission for the operation of AEC plants 
and facilities and in accordance with 
the standards, procedures, and other re¬ 
quirements for radiation protection 
established by the Commission for such 
contract pursuant to the Atomic Energy 
Act of 1954 as amended (42 U.S.C. 
2011 et seq.), shall be deemed to be in 
compliance with the requirements of this 
section with respect to such possession 
and use. 

(3) AEC-agreement State licensees or 
registrants: 

<i) Atomic Energy Act sources. Any 
employer who possesses or uses source 
material, byproduct material, or special 
nuclear material, as defined in the 
Atomic Energy Act of 1954, as amended 
(42 U.S.C. 2011 et seq.), and has either 
registered such sources with, or is operat¬ 
ing under a license issued by, a State 
which has an agreement in effect with 


the Atomic Energy Commission pursuant 
to section 274(b) (42 U.S.C. 2021(b)) of 
the Atomic Energy Act of 1954. as 
amended, and in accordance with the re¬ 
quirements of that State’s laws and regu¬ 
lations shall be deemed to be in compli¬ 
ance with the radiation requirements of 
this section, insofar as his possession and 
use of such material is concerned, unless 
the Secretary of Labor, after conference 
with the Atomic Energy Commission, 
shall determine that the State’s program 
for control of these radiation sources is 
incompatible with the requirements of 
this section. Such agreements currently 
are in effect only in the States of Ala¬ 
bama, Arkansas, California, Kansas, 
Kentucky. Florida. Mississippi, New 
Hampshire, New York, North Carolina, 
Texas, Tennessee, Oregon, Idaho, Ari¬ 
zona, Colorado, Louisiana, Nebraska, 
Washington, Maryland, North Dakota, 
South Carolina, and Georgia. 

(ii) Other sources. Any employer who 
possesses or uses radiation sources other 
than source material, byproduct mate¬ 
rial, or special nuclear material, as de¬ 
fined in the Atomic Energy Act of 1954, 
as amended (42 U.S.C. 2011 et seq.), and 
has either registered such sources with, 
or is operating under a license issued by 
a State which has an agreement in effect 
with the Atomic Energy Commission pur¬ 
suant to section 274(b) (42 U.S.C. 2021 
(b)) of the Atomic Energy Act of 1954, as 
amended, and in accordance w T ith the re¬ 
quirements of that State’s laws and regu¬ 
lations shall be deemed to be in compli¬ 
ance with the radiation requirements of 
this section, insofar as his possession and 
use of such material is concerned, pro¬ 
vided the State’s program for control of 
these radiation sources is the subject of 
a currently effective determination by the 
Assistant Secretary of Labor that such 
program is compatible with the require¬ 
ments of this section. Such determina¬ 
tions currently are in effect only in the 
States of Alabama, Arkansas. California, 
Kansas, Kentucky, Florida. Mississippi, 
New Hampshire, New York, North Caro¬ 
lina, Texas, Tennessee. Oregon, Idaho, 
Arizona, Colorado, Louisiana, Nebraska, 
Washington. Maryland, North Dakota, 
South Carolina, and Georgia. 

(q) tReservedl 

(r) Radiation standards for mining. 
(1) For the purpose of this paragraph, 
a “working level” is defined as any com¬ 
bination of radon daughters in 1 liter of 
air which will result in the ultimate 
emission of 1.3 X10 5 million electron volts 
of potential alpha energy. The numerical 
value of the “working level” is derived 
from the alpha energy released by the 
total decay of short-lived radon daughter 
products in equilibrium with 100 pico- 
curies of radon 222 per liter of air. A 
working level month is defined as the ex¬ 
posure received by a worker breathing 
air at one working level concentration for 
4 V 3 weeks of 40 hours each. 

(2) Occupational exposure to radon 
daughters in mines shall be controlled so 
that no individual will receive an expo¬ 
sure of more than 2 working level months 


in any calendar quarter and no more 
than 4 working level months In any cal¬ 
endar year. Actual exposures shall be 
kept as far below these values as prac¬ 
ticable. 

(3) (i) For uranium mines, records of 
environmental concentrations in the oc¬ 
cupied parts of the mine, and of the 
time spent in each area by each person 
involved in an underground w'ork shall 
be established and maintained. These 
records shall be in sufficient detail to per¬ 
mit calculations of the exposures, in units 
of working level months, of the individ¬ 
uals and shall be available for inspection 
by the Secretary of Labor or his author¬ 
ized agents 

(ii) For other than uranium mines 
and for surface workers in all mines, 
subdivision <i) of this subparagraph will 
be applicable: Provided , however. That 
if no environmental sample shows a con¬ 
centration greater than 0.33 working 
level in any occupied part of the mine, 
the maintenance of individual occupancy 
records and the calculation of individ¬ 
ual exposures will not be required. 

(4) (i) At the request of an employee 
(or former employee) a report of the 
employee’s exposure to radiation as 
shown in records maintained by the em¬ 
ployer pursuant to subparagraph >3) of 
this paragraph, shall be furnished to him. 
The report shall be in writing and con¬ 
tain the following statement: 

This report Is furnished to you under the 
provisions of the U.S. Department of Labor, 
Ionizing Radiation Safety and Health Stand¬ 
ards (29 CFR 1910.96(q)). You should pre¬ 
serve this report for future reference. 

(ii) The former employee’s request 
should include appropriate identifying 
data, such as social security number and 
dates and locations of employment . 


§ 1910.97 Nonionizing radiation. 

(a) Electromagnetic radiation —(1) 

Definitions applicable to this paragraph . 
(i) The term “electromagnetic radiation 
is restricted to that portion of the spec¬ 
trum commonly defined as the radio 
frequency region, which for the purpose 
of this specification shall include the 
microwave frequency region. 

(ii) Partial body irradiation. Pertains 
to the case in which part of the body is 
exposed to the incident electromagnetic 


energy. 

(iii) Radiation protection guide. Radi¬ 
ation level which should not be ex¬ 
ceeded without careful consideration oi 
the reasons for doing so. 

(iv) The word “symbol” as used in 
this specification refers to the oveiau 
design, shape, and coloring of the 
radiation sign shown in figure G-l 1 • 

(v) Whole body irradiation. Pertains 
to the case in which the entire body is 
exposed to the incident electromagn 
energy or in which the cross sec **° 
the body is smaller than the cross section 
of the incident radiation beam. 

(2) Radiation protection guide. Cil' 

normal environmental conditions and 
incident electromagnetic energy of ire 
quencies from 10 MHz to 100 GH. 
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radiation protection guide is 10 mW/cm,' 
♦ milliwatt per square centimeter) as 
averaged over any possible 0.1-hour 
period. This means the following: 

Power density: 10 mW./cm* for periods of 
0.1-hour or more. 

Energy density: 1 mW.-hr./cm. 1 (milliwatt 
hour per square centimeter) during any 
0.1-hour period. 

Tliis guide applies whether the radia¬ 
tion is continuous or intermittent. 

(ii) These formulated recommenda¬ 
tions pertain to both whole body irradi¬ 
ation and partial body irradiation. Par¬ 
tial body irradiation must be included 
since it has been shown that some parts 
of the human body (e.g., eyes, testicles) 
may be harmed if exposed to incident 
radiation levels significantly in excess of 
the recommended levels. 


(3) Warning symbol, (i) Hie warning 
symbol for radio frequency radiation 
hazards shall consist of a red isosceles 
triangle above an inverted black isosceles 
triangle, separated and outlined by an 
aluminum color border. The words 
'‘Warning—Radio-Frequency Radiation 
Hazard” shall appear in the upper tri¬ 
angle. See figure G-ll. 

(ii) American National Standard 
Safety Color Code for Marking Physical 
Hazards and the Identification of Cer¬ 
tain Equipment, Z53.1-1953. shall be used 
for color specification. All lettering and 
the border shall be of aluminum color. 

(ill) The inclusion and choice of warn¬ 
ing information or precautionary in¬ 
structions is at the discretion of the user. 
If such information is included it shall 
appear in the lower triangle of the warn¬ 
ing symbol. 



L Ploc# hondbng ond mounting Instruction on rtvsrt# »ids, 

2. D-Seating unit. 

3. Lit fifing: Ratio of Iftttr hslght to th<cknf»| of It! for linn. 

Upptr triongtg : 5 to I Lorgt 


§ 1910.98 Additional delay in effective 
dale. 

The requirements of ttyis Subpart G 
shall be effective on February 15, 1972. 
unless before that date any employment 
or place of employment becomes subject 
to any safety or health standard which 
is published in 41 CFR Part 50-204 by 
virtue of the application of the Walsh- 
Healey Public Contracts Act (41 UJ5.C. 
35—45) and whioh is incorporated in this 
subpart. In which event, the standard 
shall be effective under this subpart upon 
the commencement of the Waish-Healey 
requirement. 


§ 1910.99 Sources of standards. 


Section 
1910.93-. 


1910.94(a)... 

1910.94(b).. 

1910.94(c)... 


1910.94(d).. 


1910.95 . 

1910.96 (a) 
through (e) 
and (g) 
through (r). 

1910.96(f)... 


1910.97. 


Source 

41 CFR 50-204.50, except for 
Table G—2, the source of 
which Is American National 
Standards Institute, Z37 
series. 

ANSI N2.3-1967, Immediate 
and Safe Practices, of Abra¬ 
sive Blasting Operations. 

ANSI Z43.1-966, Ventilation 
Control of Grinding, Polish¬ 
ing, and Buffing Operations. 

ANSI Z9.3-1970, Safety Code 
for the Design, Construction 
and Ventilation of Spray 
Finishing Operations. 

ANSI Z9.1-1969. Safety Code 
for Ventilation and Opera- 
t lon o f Open-Surface Tanks. 

41 CFR 50-204.10. 

41 CFR 60-204.20. 


ANSI N2.3-1967, Immediate 
Evacuation Signal for Use 
In Industrial Installations 
Where Radiation Exposure 
May Occur. 

ANSI C95.1-1966, Safety Level 
of Electromagnetic Radia¬ 
tion with Rcepect to Per¬ 
sonnel and American Na¬ 
tional Standards Institute 
C952-1966, Radio Fre¬ 
quency Radiation Hazard 
and Warning 8ignal. 


§ 1910.100 Standards organizations. 


Specific standards of the following or¬ 
ganizations have been referenced in this 
subpart. Copies of the standards may 
be obtained from the issuing organiza¬ 
tion. 


American Conference of Governmental In¬ 
dustrial Hygienist*. 1014 Broadway, Cincin¬ 
nati, OH 45202. 

American National Standards Institute, 1430 
Broadway, New York. NY 10018. 

National F*ire Protection Association, 60 Bat- 
terymarch Street, Boston, MA 02110. 

Subpart H—Hazardous Materials 


t to 1 Mrtium 

Lowtr Iriangto 4 tot Smott 
6 to I Medium 

4. S/mboi it iguoftgtrlonglft art right-onglt isosceles. 


Radio-Frequency Radiation Hazard Warning Symbol 


§ 1910.101 Compressed gnses (general 
requirements). 

(a) Inspection of compressed gas cyl¬ 
inders. Each employer shall determine 
that compressed gas cylinders under his 
control are in a safe condition to the 
extent that this can be determined by 
visual inspection. Visual and other in¬ 
spections shall be conducted as pre- 


FEDERAL REGISTER, VOL. 36, NO. 105—SATURDAY, MAY 29, 1971 


















10324 


RULES AND REGULATIONS 


scribed in the Hazardous Materials Reg¬ 
ulations of the Department of Trans¬ 
portation (49 CFR Parts 171-179 and 14 
CFR Part 103). Where those regulations 
are not applicable, visual and other in¬ 
spections shall be conducted in accord¬ 
ance with Compressed Gas Association 
Pamphlets C-6-1968 and C-3-1962. 

(b) Compressed gases . The in-plant 
handling, storage, and utilization of all 
compressed gases in cylinders, portable 
tanks, rail tankcars, or motor vehicle 
cargo tanks shall be in accordance with 
Compressed Gas Association Pamphlet 
P-1-1965. 

(c) Safety relief devices for com¬ 
pressed gas containers. Compressed gas 
cylinders, portable tanks, and cargo 
tanks shall have pressure relief devices 
installed and maintained in accordance 
with Compressed Gas Association Pam¬ 
phlets S-l.1-1963 and 1965 addenda and 
S-l.2-1963. 

§ 1910.102 Acetylene. 

(a) Cylinders. The in-plant transfer, 
handling, storage, and utilization of acet¬ 
ylene in cylinders shall be in accordance 
with Compressed Gas Association Pam¬ 
phlet G-l-1966. 

(b) Piped systems. The piped systems 
for the inplant transfer and distribution 
of acetylene shall be designed, installed, 
maintained, and operated in accordance 
with Compressed Gas Association Pam¬ 
phlet G-1.3-1959. 

(c) Generators and filling cylinders. 
Plants for the generation of acetylene 
and the charging (filling) of acetylene 
cylinders shall be designed, constructed, 
and tested in accordance with the stand¬ 
ards prescribed in Compressed Gas Asso¬ 
ciation Pamphlet G-l.4-1966. 

§ 1910.103 Hydrogen. 

(a) General —(1) Definitions. As used 
in this section (i) Gaseous hydrogen sys¬ 
tem is one in which the hydrogen is 
delivered, stored and discharged in the 
gaseous form to consumer’s piping. The 
system includes stationary or movable 
containers, pressure regulators, safety 
relief devices, manifolds, interconnect¬ 
ing piping and controls. The system 
terminates at the point where hydrogen 
at service pressure first enters the con¬ 
sumer’s distribution piping. 

(ii) Approved—Means unless other¬ 
wise indicated listed or approved by the 
following nationally recognized testing 
laboratories: Underwriters Laboratories, 
Inc., and Factory Mutual Engineering 
Corp. 

(iii) Listed—See “approved”. 

(iv) ASME—American Society of 

Mechanical Engineers. 

(v) DOT Specifications—Regulations 
of the Department of Transportation 
published in 49 CFR Chapter I. 

(vi) DOT regulations—See § 1910.103 
(a)(1)(v). 

(2) Application. The in-plant transfer, 
handling, storage, and utilization of hy¬ 
drogen shall be in accordance with 


Compressed Gas Association Pamphlets 
G-5.1-1961 and G-5.2-1966. 

<b) Gaseous hydrogen systems —(1) 
Design. 

(1) Containers, (a) Hydrogen con¬ 
tainers shall comply with one of the 
following: 

U) Designed, constructed, and tested 
in accordance with appropriate require¬ 
ments of ASME Boiler and Pressure Ves¬ 
sel Code, Section VIII—Unfired Pressure 
Vessels—1968. 

(2) Designed, construction, tested and 
maintained in accordance with U.S. De¬ 
partment of Transportation Specifica¬ 
tions and Regulations. 

(b) Permanently installed containers 
shall be provided with substantial non¬ 
combustible supports on firm noncom¬ 
bustible foundations. 

(c) Each portable container shall be 
legibly marked with the name “Hydro¬ 
gen” in accordance with “Marking Port¬ 
able Compressed Gas Containers to Iden¬ 
tify the Material Contained” ANSI 
Z48.1—1954. Each manifolded hydrogen 
supply unit shall be legibly marked with 
the name Hydrogen or a legend such as 
“This unit contains hydrogen.” 

(ii) Safety relief devices, (a) Hydro¬ 
gen containers shall be equipped with 
safety relief devices as required by the 
ASME Boiler and Pressure Vessel Code, 
Section Vm Unfired Pressure Vessels, 
1968 or the DOT Specification and Regu¬ 
lations under which the container is 
fabricated. 

(b) Safety relief devices shall be 
arranged to discharge upward and un¬ 
obstructed to the open air in such a 
manner as to prevent any impingement 
of escaping gas upon the container, ad¬ 
jacent structure of personnel. This re¬ 
quirement does not apply to DOT Speci¬ 
fication containers having an internal 
volume of 2 cubic feet or less. 

(c) Safety relief devices or vent pip¬ 
ing shall be designed or located so 
that moisture cannot collect and freeze 
in a manner which would interfere with 
proper operation of the device. 

(iii) Piping , tubing, and fittings .— 

(a) Piping, tubing, and fittings shall be 
suitable for hydrogen service and for the 
pressures and temperatures involved. 
Cast iron pipe and fittings shall not be 
used. 

(b) Piping and tubing shall conform 
to Section 2—“Industrial Gas and Air 
Piping”—Code for Pressure Piping, 
ANSI B31.1-1967 with addenda B31.1- 
1969. 

(c) Joints in piping and tubing may 
be made by welding or brazing or by 
use of flanged, threaded, socket, or com¬ 
pression fittings. Gaskets and thread 
sealants shall be suitable for hydrogen 
service. 

(iv) Equipment assembly, (a) Valves, 
gauges, regulators, and other accessories 
shall be suitable for hydrogen service. 

(b) Installation of hydrogen systems 
shall be supervised by personnel familiar 
with proper practices with reference to 
their construction and use. 


(c) Storage containers, piping, valves, 
regulating equipment, and other acces¬ 
sories shall be readily accessible, and 
shall be protected against physical dam¬ 
age and against tampering. 

(d) Cabinets or housings containing 
hydrogen control or operating equipment 
shall be adequately ventilated. 

(e) Each mobile hydrogen supply unit 
used as part of a hydrogen system shall 
be adequately secured to prevent 
movement. 

(/) Mobile hydrogen supply units 
shall be electrically bonded to the sys¬ 
tem before discharging hydrogen. 

(v) Marking. The hydrogen storage 

location shall be permanently placarded 
as follows: “HYDROGEN—FLAM¬ 

MABLE GAS—NO SMOKING—NO 
OPEN FLAMES,” or equivalent. 

(vi) Testing. After installations, all 
piping, tubing, and fittings shall be 
tested and proved hydrogen gas tight at 
maximum operating pressure. 

(2) Location —(i) General, (a) The 
system shall be located so that it is read¬ 
ily accessible to delivery equipment and 
to authorized personnel. 

(b) Systems shall be located above 
ground. 

(c) Systems shall not be located be¬ 
neath electric power lines. 

(d) Systems shall not be located close 
to flammable liquid piping or piping of 
other flammable gases. 

(c) Systems near aboveground flam¬ 
mable liquid storage shall be located on 
ground higher than the flammable liquid 
storage except when dikes, diversion 
curbs, grading, or separating solid walls 
are used to prevent accumulation of 
flammable liquids under the system. 

(ii) Specific requirements, (a) The 
location of a system, as determined by 
the maximum total contained volume of 
hydrogen, shall be in the order of prefer¬ 
ence as indicated by Roman numerals 
in Table H-l. 


Table H-l 


Nature of location 


81 ze of hydrogen system 


Lea than 3,000 CF to hjn® " 
3,000 CF 15,000 CF 15,000 t F 


Outdoors. I - 

In a separate 

building_ II. 

In a special room. Ill 

Inside buildings IV.... 

not in a special 
room and ex¬ 
posed to other 
occupancies. 


I . I- 

n . ii 

III . Not per- 

milted. 
Not per- No* re¬ 

mitted. mitten. 


<b> The minimum distance in 
from a hydrogen system of indicated ca¬ 
pacity located outdoors, in separate 
buildings or in special rooms to any spec 
ified outdoor exposure shall be m ac¬ 
cordance w'ith Table H-2. 

(c) The distances in Table H-2 Items 
1, 14. and 3 to 10 inclusive do not apph 
where protective structures such as ade 
quate fire walls are located between ‘ c 
system and the exposure. 
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Tablk It- 2 


Type of outdoor exposure 


Size of hydrogen system 


I^»s 3,000 CF In excess 

than to of 

3.000 CF 15,000 CF 16,000 CF 


1; Building or structure.. 


1 Wall openings___ 

1 Flammable liquids 
abovo ground. 

4. Flammable liquids 
Indow ground— 

0 to 1.000 gallons. 

6. Flammable liquids 
below ground- 
in excess of 1,000 
gallons. 

6. Flammable gas stor¬ 

age, either high 
pressure or low 
pressure. 

7. Oxygen storage. 


Wood frame construction* . 

Heavy timber, noncombustible or ordinary con¬ 
struction* . . . 

Fire-resistive construction*. .. 

Not above any part of a system . ------ 

Above any part of a system . 

0 to 1,000 gallons . 

In excess of 1,000 gallons . 

Tank. . . 

Vent or fill opening of tank. . 

Tank ... 

Vent or fill opening of tank... **" 

0 to 15,000 0 F capacity . 

In excess of 15,000 CF capacity .HI 

12.000 C’F or less... 


More than 12,000 CF 


8. Fast burning solids such as ordinary lumber, excelsior or paper 

9 blow burning solids such as heavy timber or coal . 

10. Oi>eu flames and other sources of ignition .._.**. 

11 A I Lr ,,rea8 ° r intakes or inlots t0 vontl,at biE or air-oonditioulng equip- 

12. Concentration of people**" 11IllimIIIII11. 

13. Public sidewalks .. II "* . 

14. Llue of adjoining property which may be’buYlt'upon HI . 


10 

25 

50 

0 

10 

**25 

0 

0 

0 

10 

10 

10 

25 

25 

25 

10 

25 

25 

25 

50 

50 

10 

10 

10 

25 

26 

25 

20 

20 

20 

25 

25 

25 

10 

25 

25 

25 

50 

50 


Refer to NFPA No. 51. gas sys¬ 
tems for welding and cutting 
( 1060 ). 


Refer to NFPA 

No. 

566, bulk 

oxygon systems 

at 

consumer 

sites (1060). 



50 

50 

25 

25 

25 

25 

25 

25 

50 

50 

50 

50 

25 

50 

60 

15 

15 

15 

5 

6 

6 


(IQM Ed.)° NFPA N °‘ 220 Standftrd types of buAWln « construction for definitions of various types of construction. 

^^But not less than one-half the height of adjacent side wall of the structure. 

In congested areas such as offices, lunchrooms, locker rooms, tlinc-clock areas, and places of public assembly^ 


<d) Hydrogen systems of less than 
3,000 CF when located inside buddings 
and ex tx>sed to other occupancies shall 
be situated in the building so that the 
system will be as follows: 

<f> In an adequately ventilated area 
as in subparagraph (3)(ii)(b) of this 
paragraph. 

(2) Twenty feet from stored flamma¬ 
ble materials or oxidizing gases. 

(3) Twenty-five feet from open flames, 
ordinary electrical equipment or other 
sources of ignition. 

(4) Twenty-five feet from concentra¬ 
tions of people. 

(5) Fifty feet from intakes of ventila¬ 
tion or air-conditioning equipment and 
air compressors. 


(6) Fifty feet from other flammabi 
gas storage. 

( 7> Protected against damage or in 
jury due to falling objects or workin 
activity in the area. 

( S) More than one system of 3,000 C 
or less may be installed in the same roon 
iVw 1 !?^ tlle systems are separated by e 
out, ^ feet * Each such system shall mee 
of the requirements of this paragraph 

. (3 * lesion consideration at specifi 
locations —(i) Outdoor locations, (a 

"T ) re .u r0tective walls or roof s Pro 

shaU ^ constructed of non 
combustible materials. 

W her e the enclosing sides adjoii 

rentilated. 1 "' area Shal ‘ ** properl: 


fJi°L E !f C i tri f al equipment within 
Hi accordance with subp 

bniMi Sem l ate buildings, (a) Separ 
com&K? haU ** buUt ot at least n, 

dwrs sh o n e K C ^ nstructl0n - Widows £ 
ors sh all be located so as to be reac 


accessible in case of emergency. Windows 
shall be of glass or plastic in metal 
frames. 

(b) Adequate ventilation to the out¬ 
doors shall be provided. Inlet openings 
shall be located near the floor in exterior 
walls only. Outlet openings shall be lo¬ 
cated at the high point of the room in 
exterior walls or roof. Inlet and outlet 
openings shall each have minimum total 
area of one (1) square foot per 1,000 
cubic feet of room volume. Discharge 
from outlet openings shall be directed or 
conducted to a safe location. 

(c) Explosion venting shall be provided 
in exterior walls or roof only. The vent¬ 
ing area shall be equal to not less than 
1 square foot per 30 cubic feet of room 
volume and may consist of any one or 
any combination of the following: walls 
of light noncombustible material, prefer¬ 
ably single thickness, single strength 
glass; lightly fastened hatch covers; 
lightly fastened swinging doors in ex¬ 
terior walls opening outward; lightly 
fastened walls or roof designed to relieve 
at a maximum pressure of 25 pounds 
per square foot. 

(d) There shall be no sources of igni¬ 
tion from open flames, electrical equip¬ 
ment, or heating equipment. 

(e) Electrical equipment shall be in 
accordance with subpart S of this part 
for Class I, Division 2 locations. 

(/) Heating, if provided, shall be by 
steam, hot water, or other indirect 
means. 

(iii) Special rooms. <a> Floor, walls, 
and ceiling shall have a fire-resistance 
rating of at least 2 hours. Walls or parti¬ 
tions shall be continuous from floor to 
ceiling and shall be securely anchored. 
At least one wall shall be an exterior 


wall. Openings to other parts of the 
building shall not be permitted. Windows 
and doors shall be in exterior walls and 
shall be located so as to be readily ac¬ 
cessible in case of emergency. Windows 
shall be of glass or plastic in metal 
frames. 

(b) Ventilation shall be as provided 
in subdivision (ii>(b) of this subpara¬ 
graph. 

(c) Explosion venting shall be as pro¬ 
vided in subdivision <ii)(c) of this sub- 
paragraph. 

(d) There shall be no sources of igni¬ 
tion from open flames, electrical equip¬ 
ment, or heating equipment. 

(e) Electrical equipment shall be in 
accordance with Article 501 of the Na¬ 
tional Electrical Code, NFPA 70-1968, 
for Class I Division 2 locations. 

(/) Heating, if provided, shall be by 
steam, hot water, or indirect means. 

<4) Operating instruction. For instal¬ 
lations which require any operation of 
equipment by the user, legible instruc¬ 
tions shall be maintaind at operating 
locations. 

(5) Maintenance —(i» Inspection. Each 
hydrogen system installed on consumer 
premises shall be periodically inspected 
and maintained by a qualified represent¬ 
ative of the hydrogen supplier. 

(ii) Clear zone. The area within 15 
feet of any hydrogen container shall be 
kept free of dry vegetation and com¬ 
bustible material. 

<c) Liquefied hydrogen systems —(1) 
Design —(i) Containers . (a) Hydrogen 
containers shall comply with the follow¬ 
ing: Storage containers shall be de¬ 
signed, constructed, and tested in ac¬ 
cordance with appropriate requirements 
of the ASME Boiler and Pressure Vessel 
Code. Section VIII—Unflred Pressure 
Vessels (1968) or applicable provisions 
of API Standard 620, Recommended 
Rules for Design and Construction of 
Large, Welded, Low-Pressure Storage 
Tanks. Second Edition (June 1963) and 
Appendix R (April 1965). 

(b) Portable containers shall be de¬ 
signed. constructed and tested in accord¬ 
ance with DOT Specifications and 
Regulations. 

(ii) Supports. Permanently installed 
containers shall be provided with sub¬ 
stantial noncombustible supports secure¬ 
ly anchored on firm noncombustible 
foundations. Steel supports in excess of 
18 inches in height shall be protected 
with a protective coating having a 2- 
hour fire-resistance rating. 

(iii) Marking. Each container shall be 
legibly marked to indicate “LIQUEFIED 
HYDROGEN—FLAMMABLE GAS.“ 

(iv) Safety relief devices. (a)(J) Sta¬ 
tionary liquefied hydrogen containers 
shall be equipped with safety relief de¬ 
vices sized in accordance with CGA 
Pamphlet S-l, Part 3, Safety Relief De¬ 
vice Standards for Compressed Gas Stor¬ 
age Containers. 

(2) Portable liquefied hydrogen con¬ 
tainers complying with the U.S. Depart¬ 
ment of Transportation Regulations 
shall be equipped with safety relief de¬ 
vices as required in the U.S. Department 
of Transportation Specifications and 
Regulations. Safety relief devices shall 
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be sized in accordance with the require¬ 
ments of CGA Pamphlet S-l. Safety 
Relief Device Standards, Part 1, Com¬ 
pressed Gas Cylinders and Part 2, Cargo 
and Portable Tank Containers. 

ib) Safety relief devices shall be ar¬ 
ranged to discharge unobstructed to the 
outdoors and in such a manner as to 
prevent impingement of escaping liquid 
or gas upon the container, adjacent 
structures or personnel. See subpara¬ 
graph (2) (!)(/) of this paragraph for 
venting of safety relief devices in special 
locations. 

(c) Safety relief devices or vent piping 
shall be designed or located so that mois¬ 
ture cannot collect and freeze in a man¬ 
ner which would interfere with proper 
operation of the device. 

id) Safety relief devices shall be pro¬ 
vided in piping wherever liquefied hydro¬ 
gen could be trapped between closures. 

(v) Piping , tubing , and fittings, ia) 
Piping, tubing, and fittings and gasket 
and thread sealants shall be suitable for 
-hydrogen service at the pressures and 
temperatures involved. Consideration 
shall be given to the thermal expansion 
and contraction of piping systems when 
exposed to temperature fluctuations 
of ambient to liquefied hydrogen 
temperatures. 

(b) Gaseous hydrogen piping and tub¬ 
ing (above —20° F.) shall conform to the 
applicable sections of Pressure Piping 
Section 2—Industrial Gas and Air Piping, 
ANSI B31.1-1967 with addenda B31.1- 
1969. Design of liquefied hydrogen or cold 
(—20° F. or below) gas piping shall use 
Petroleum Refinery Piping ANSI B31.3- 
1966 or Refrigeration Piping ANSI B31.5- 
1966 with addenda B31.5a-1968 as a 
guide. 

(c) Joints in piping and tubing shall 
preferably be made by welding or braz¬ 
ing; flanged, threaded, socket, or suitable 
compression fittings may be used. 

id) Means shall be provided to mini¬ 
mize exposure of personnel to piping op¬ 
erating at low temperatures and to pre¬ 
vent air condensate from contacting 
piping, structural members, and surfaces 
not suitable for cryogenic temperatures. 
Only those insulating materials which 
are rated nonbuming in accordance with 
ASTM Procedures D1692-68 may be used. 
Other protective means may be used to 
protect personnel. The insulation shall 
be designed to have a vapor-tight seal in 
the outer covering to prevent the conden¬ 
sation of air and subsequent oxygen en¬ 
richment within the insulation. The in¬ 
sulation material and outside shield shall 
also be of adequate design to prevent 
attrition of the insulation due to normal 
operating conditions. 

(e) Uninsulated piping and equipment 
which operate at liquefied-hydrogen tem¬ 
perature shall not be installed above 
asphalt surfaces or other combustible 
materials in order to prevent contact of 
liquid air with such materials. Drip pans 


may be installed under uninsulated pip¬ 
ing and equipment to retain and vapor¬ 
ize condensed liquid air. 

(vi) Equipment assembly, (a) Valves, 
gauges, regulators, and other accessories 
shall be suitable for liquefied hydrogen 
service and for the pressures and tem¬ 
peratures involved. 

ib) Installation of liquefied hydrogen 
systems shall be supervised by personnel 
familiar with proper practices and with 
reference to their construction and use. 

(c) Storage containers, piping, valves, 
regulating equipment, and other acces¬ 
sories shall be readily accessible and shall 
be protected against physical damage 
and against tampering. A shutoff valve 
shall be located in liquid product with¬ 
drawal lines as close to the container as 
practical. On containers of over 2,000 
gallons capacity, this shutoff valve shall 
be of the remote control type with no 
connections, flanges, or other appur¬ 
tenances (other than a w r elded manual 
shutoff valve) allowed in the piping be¬ 
tween the shutoff valve and its connec¬ 
tion to the inner container. 

id) Cabinets or housings containing 
hydrogen control equipment shall be ven¬ 
tilated to prevent any accumulation of 
hydrogen gas. 

(vii) Testing, ia) After installation, 
all field-erected piping shall be tested 
and proved hydrogen gas-tight at operat¬ 
ing pressure and temperature. 

ib) Containers if out of service in ex¬ 
cess of 1 year shall be inspected and 
tested as outlined in ia) of this subdivi¬ 
sion. The safety relief devices shall be 
checked to determine if they are operable 
and properly set. 

(viii) Liquefied hydrogen vaporizers, 
ia) The vaporizer shall be anchored 
and its connecting piping shall be suf¬ 
ficiently flexible to provide for the effect 
of expansion and contraction due to 
temperature changes. 

ib) The vaporizer and its piping shall 
be adequately protected on the hydrogen 
and heating media sections with safety 
relief devices. 

(c) Heat used in a liquefied hydrogen 
vaporizer shall be indirectly supplied 
utilizing media such as air, steam, water, 
or water solutions. 

id) A low temperature shutoff switch 
shall be provided in the vaporizer dis¬ 
charge piping to prevent flow of lique¬ 
fied hydrogen in the event of the loss of 
the heat source. 

(ix) Electrical systems, ia) Electrical 
wiring and equipment located within 3 
feet of a point where connections are 
regularly made and disconnected, shall 
be in accordance with subpart S of this 
part, for class I, group B, division 1 
locations. 

ib) Except as provided in (a) of this 
subdivision, electrical wiring, and equip¬ 
ment located within 25 feet of a point 
where connections are regularly made 
and disconnected or within 25 feet of a 


liquid hydrogen storage container, shall 
be in accordance with subpart S of this 
part, for class I, group B. division 2 lo¬ 
cations. When equipment approved for 
class I, group B atmospheres is not com¬ 
mercially available, the equipment may 
be- 

CI) Purged or ventilated in accordance 
with NFPA No. 496-1967, Standard for 
Purged Enclosures for Electrical Equip¬ 
ment in Hazardous Locations, 

(2) Intrinsically safe, or 

(3) Approved for class I, group C at¬ 
mospheres. This requirement does not 
apply to electrical equipment which is 
installed on mobile supply trucks or tank 
cars from which the storage container is 
filled. 

(x) Bonding and grounding. The li¬ 
quefied hydrogen container and associ¬ 
ated piping shall be electrically bonded 
and grounded. 

(2) Location of liquefied hydrogen 
storage — (i) General requirements, (a) 
The storage containers shall be located 
so that they are readily accessible to mo¬ 
bile supply equipment at ground level 
and to authorized personnel. 

ib) The containers shall not be ex¬ 
posed by electric power lines, flammable 
liquid lines, flammable gas lines, or lines 
carrying oxidizing materials. 

(c) When locating liquified hydrogen 
storage containers near above-ground 
flammable liquid storage or liquid oxygen 
storage, it is advisable to locate the lique¬ 
fied hydrogen container on ground higher 
than flammable liquid storage or liquid 
oxygen storage. # 

id) Where it is necessary to locate the 
liquefied hydrogen container on ground 
that is level with or lower than adjacent 
flammable liquid storage or liquid oxygen 
storage, suitable protective means shall 
be taken (such as by diking, diversion, 
curbs, grading), with respect to the ad¬ 
jacent flammable liquid storage or liquid 
oxygen storage, to prevent accumulation 
of liquids within 50 feet of the liquefied 
hydrogen container. 

(e) Storage sites shall be fenced and 
posted to prevent entrance by unauthor¬ 
ized personnel. Sites shall also be pla¬ 
carded as follows: “Liquefied Hydrogen- 
Flammable Gas—No Smoking— No Open 
Flames ** 

(/) If liquified hydrogen is located in 
(as specified in Table H-3) a separate 
building, in a special room, or inside 
buildings when not in a special room ana 
exposed to other occupancies, containers 
shall have the safety relief devices vented 
unobstructed to the outdoors at a min 
mum elevation of 25 feet above B^ade 
a safe location as required in subpara¬ 
graph (1) (iv) ib) of this paragraph- 
(ii) Specific requirements, ia) 
location of liquefied hydrogen storage, 
determined by the maximum total quan 
tity of liquified hydrogen, shall be iwt 
order of preference as indicated by 
man numerals in the following 1 
H-3. 
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Table H-3—Maximum Total Quantity of Liquefied Hydrogen Storage Permitted 


__ _ of hydrogen storage (capacity in gallons) 

Nature of location 39.63 

101 to 600 In excess of 600 


Outdoors....I...X i 

In a separate building...II. if . j j 

In a special room.Ill.** III!”’!. Not~nArm!t£ri 

Inside buildings not In a special IV... Not permitted Not p< *rinitted 

room and exposed to other ^ - 

occ upancies* 


I. 

Not permitted. 
Not pt'rmltted. 
Not permitted. 


pu?p<Ss ThUi UX>le d0C4$ UOt al>ply t0 th ° st0raR0 ,u dcwaR of the *yP° K«*nerally used in laboratories for experinientai 


(b> The minimum distance in feet 
from liquefied hydrogen systems of in¬ 
dicated storage capacity located out¬ 
doors, in a separate building, or in a spe¬ 
cial room to any specified exposure shall 
be in accordance with Table H-4. 

Tuilk II-4—Minimum Distance (Feet) From 
Liquefied Hydrogen Systems to Exposure 


Type of exposure 


Liquefied hydrogen storago 
(capacity in gallons) 


39. 63 3,501 15,001 

(150 liters) to to 
to 3,500 15,000 30,000 


L Fire-resistive building 

and fire walls*.. 

L Noncombustible build¬ 
ing*... 

I. Other buildings*.. 

4. Wall openings, air- 
corn pnAssor intakes, 
inlots for air-condl- 
tioulng or ventilating 

equipment. .. 

I* Flammable liquids 
(above ground aud 
vent or HU openings 
If below ground) (see 

513 and 614 ). . 

5- Between stationary 
liquefied hydrogen 

containers.. 

• • Flammable gas storage.. 
*• Liquid oxygen storage 
and other oxldixers 

. (see 513 ami 514). 

.*• Combustible sol ins. 

*0. Open flames, smoking, 

and welding. 

U- Concentrations of 

peoplef. 

12. Public ways, railroads, 
and property lines_ 


5 

5 

5 

25 

60 

76 

50 

75 

100 


75 

75 

76 

50 

76 

100 

5 

5 

5 

50 

75 

100 

100 

100 

100 

50 

76 

100 

60 

60 

60 

76 

75 

75 

26 

50 

76 


uifeftr* 0 * t ‘ in .‘ ,ard tTP* ot building construction, 
constructlu f° r aeftnitiems of various types of 

areftS 8UC, ‘ M Gfilces, lunchrooms, locker 
roonis, time-clock areas, and places of public assembly. 

Note 1: The distance in Nos. 2, 3. 5. 7, 9, 
and 12 in Table H-4 may be reduced where 
protective structures, such as firewalls equal 
height of top of the container, to safe¬ 
guard the liquefied hydrogen storage system, 
are located between the liquefied hydrogen 
nfage installation and the exposure. 

Wllere protective structures are 
P ovided. ventilation and confinement of 
produet should be considered. The 6-foot 
auce in Nos * 1 and 6 facilitates mainte¬ 
nance and enhances ventilation. 


Hdfidling of liquefied hydrogen 
hulk* buildir ws other than separate 
windings and special rooms. Portable 
nquefied hydrogen containers of 50 gal- 
or less capacity as permitted in 
a e H-3 and in compliance with sub- 
division a) <f, of this subparagraph when 
housed inside buildings not located in a 
■'Pedal room and exposed to other occu¬ 
pancies shall comply with the following 
minimum requirements: 


(ai Be located 20 feet from flammable 
liquids and readily combustible materials 
such as excelsior or paper. 

(b) Be located 25 feet from ordinary 
electrical equipment and other sources 
of ignition including process or analyti¬ 
cal equipment. 

(c) Be located 25 feet from concentra¬ 
tions of people. 

(d) Be located 50 feet from intakes of 
ventilation and air-conditioning equip¬ 
ment or intakes of compressors. 

(e) Be located 50 feet from storage of 
other flammable-gases or storage of ox¬ 
idizing gases. 

(/) Containers shall be protected 
against damage or injury due to falling 
objects or work activity in the area. 

(g) Containers shall be firmly secured 
and stored in an upright position. 

< h ) Welding or cutting operations, and 
smoking shall be prohibited while hy¬ 
drogen is in the room. 

(i) The area shall be adequately ven¬ 
tilated. Safety relief devices on the con¬ 
tainers shall be vented directly outdoors 
or to a suitable hood. See subparagraph 
(lXivXb) of this paragraph and sub¬ 
division (i) (f) of this subparagraph. 

(3) Design considerations at specific 
locations —U) Outdoor locations, (a) 
Outdoor location shall mean outside of 
any building or structure, and includes 
locations under a weather shelter or 
canopy provided such locations are not 
enclosed by more than two walls set at 
right angles and are provided with vent- 
space between the walls and vented roof 
or canopy. 

<b) Roadways and yard surfaces lo¬ 
cated below liquefied hydrogen piping, 
from which liquid air may drip, shall be 
constructed of noncombustible materials. 

(c) If protective walls are provided, 
they shall be constructed of noncombus¬ 
tible materials and in accordance with 
the provisions of subdivision (a) of this 
subdivision as applicable. 

(d) Electrical wiring and equipment 
shall comply with subparagraph (1) (ix) 
(a) and <b) of this paragraph. 

( e ) Adequate lighting shall be pro¬ 
vided for nighttime transfer operation. 

(ii) Separate buildings, (a) Separate 
buildings shall be of light noncombustible 
construction on a substantial frame. 
Walls and roofs shall be lightly fastened 
and designed to relieve at a maximum 
internal pressure of 25 pounds per square 
toot. Windows shall be of shatterproof 
glass or plastic in metal frames. Doors 
shall be located in such a manner that 
they will be readily accessible to person¬ 
nel in an emergency. 


<b) Adequate ventilation to the out¬ 
doors shall be provided. Inlet openings 
shall be located near the floor level in 
exterior walls only. Outlet openings shall 
be located at the high point of the room 
in exterior walls or roof. Both the inlet 
and outlet vent openings shall have a 
minimum total area of 1 square foot per 
1,000 cubic feet of room volume. Dis¬ 
charge from outlet openings shall be di¬ 
rected or conducted to a safe location. 

(c) There shall be no sources of igni¬ 
tion. 

<d) Electrical wiring and equipment 
shall comply with subparagraph <l)(ix) 

(a) and (b) ot this paragraph except that 
the provisions of subparagraph (i)(ix) 

(b) of this paragraph shall apply to all 
electrical wiring and equipment in the 
separate building. 

(e) Heating, if provided, shall be by 
steam, hot water, or other indirect 
means. 

(iii) Special rooms, (a) Floors, walls, 
and ceilings shall have a fire resistance 
rating of at least 2 hours. Walls or parti¬ 
tions shall be continuous from floor to 
ceiling and shall be securely anchored. 
At least one wall shall be an exterior wall. 
Openings to other parts of the building 
shall not be permitted. Windows and 
doors shall be in exterior walls and doors 
shall be located in such a manner that 
they will be accessible in an emergency. 
Windows shall be of shatterproof glass or 
plastic in metal frames. 

(b) Ventilation shall be as provided in 
subdivision (il) (b) of this subparagraph. 

(c) Explosion venting shall be pro¬ 
vided in exterior walls or roof only. The 
venting area shall be equal to not less 
than 1 square foot per 30 cubic feet of 
room volume and may consist of any one 
or any combination of the following: 
walls of light noncombustible material; 
lightly fastened hatch covers; lightly 
fastened swinging doors opening outward 
in exterior walls; lightly fastened walls 
or roofs designed to relieve at a maxi¬ 
mum pressure of 25 pounds per square 
foot. 

<d) There shall be no sources of 
ignition. 

(e) Electrical wiring and equipment 
shall comply with subparagraph (1) (ix) 
(a) and (b) of this paragraph except 
that the provision of subparagraph (1) 
(ix) (b> of tills paragraph shall apply to 
all electrical wiring and equipment In the 
special room. 

(/) Heating, if provided, shall be 
steam, hot water, or by other indirect 
means. 

(4) Operating instructions —(i) Writ¬ 
ten instructions. For installation which 
require any operation of equipment by 
the user, legible instructions shall be 
maintained at operating locations. 

(ii) Attendant. A qualified person shall 
be in attendance at all times while the 
mobile hydrogen supply unit is being 
unloaded. 

riii) Security. Each mobile liquefied 
hydrogen supply unit used as part of a 
hydrogen system shall be adequately se¬ 
cured to prevent movement. 

(iy) Grounding. The mobile liquefied 
hydrogen supply unit shall be grounded 
for static electricity. 
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(5) Maintenance—( i) Inspection. 
Each liquefied hydrogen system installed 
on consumer premises shall be periodi¬ 
cally inspected and maintained by a 
qualified representative of the equipment 
owner. 

(ii) Clear Zone. Weeds or similar com¬ 
bustibles shall not be permitted within 
25 feet of any liquefied hydrogen equip¬ 
ment. 

Sounds: NFPA 50B-1968 

§ 1910.104 Oxygen. 

(a) General. The in-plant transfer, 
handling, storage, and utilization of 
oxygen as a liquid or a compressed gas 
shall be in accordance with Compressed 
Gas Association Pamphlet G-4-1962. 
(Source: 41 CFR 50-204.67.) 

(b) Bulk oxygen systems .—(1) Defini¬ 
tion. As used in this section: A bulk 
oxygen system is an assembly of equip¬ 
ment. such as oxygen storage containers, 
pressure regulators, safety devices, vapor¬ 
izers, manifolds, and interconnecting 
piping, which has storage capacity of 
more than 13.000 cubic feet of oxygen. 
Normal Temperature and Pressure 
(NTP), connected in service or ready for 
service, or more than 25,000 cubic feet 
of oxygen (NTP) including unconnected 
reserves on hand at the site. The bulk 
oxygen system terminates at the point 
where oxygen at service pressure first 
enters the supply line. The oxygen con¬ 
tainers may be stationary or movable, 
and the oxygen may be stored as gas or 
liquid. 

(2) Location —(i) General. Bulk oxy¬ 
gen storage systems shall be located 
above ground out of doors, or shall be 
installed in a building of noncombustible 
construction, adequately vented, and 
used for that purpose exclusively. The 
location selected shall be such that con¬ 
tainers and associated equipment shall 
not be exposed by electric power lines, 
flammable or combustible liquid lines, or 
flammable gas lines. 

(ii) Accessibility. The system shall be 
located so that it is readily accessible to 
mobile supply equipment at ground level 
and to authorized personnel. 

(ill) Leakage. Where oxygen is stored 
as a liquid, noncombustible surfacing 
shall be provided in an area in which any 
leakage of liquid oxygen might fall dur¬ 
ing operation of the system and filling of 
a storage container. For purposes of this 
paragraph, asphaltic or bituminous pav¬ 
ing Is considered to be combustible. 

(lv) Elevation. When locating bulk 
oxygen systems near above-ground flam¬ 
mable or combustible liquid storage 
which may be either indoors or outdoors, 
it is advisable to locate the system on 
ground higher than the flammable or 
combustible liquid storage. 

(v) Dikes. Where it is necessary to lo¬ 
cate a bulk oxygen system on ground 
lower than adjacent flammable or com¬ 
bustible liquid storage suitable means 
shall be taken (such as by diking, diver¬ 
sion curbs, or grading) with respect to 
the adjacent flammable or combustible 
liquid storage to prevent accumulation 
of liquids under the bulk oxygen system. 


(3) Distance between systems and ex¬ 
posures —(i) General. The minimum 
distance from any bulk oxygen storage 
container to exposures, measured in the 
most direct line except as indicated in 
subdivisions (vi) and (vii) of this sub- 
paragraph, shall be as indicated in sub¬ 
divisions (ii) to (xix) of this subpara¬ 
graph inclusive. 

(ii) Combustible structures . Fifty feet 
from any combustible structures. 

(iii) Fire resistive structures. Twenty- 
five feet from any structures with fire- 
resistive exterior walls or sprinklered 
buildings or other construction, but not 
less than one-half the height of adjacent 
side wall of the structure. 

(iv) Openings. At least 10 feet from 
any opening in adjacent walls of fire re¬ 
sistive structures. Spacing from such 
structures shall be adequate to permit 
maintenance, but shall not be less than 
1 foot. 

(v) Flammable liquid storage above¬ 
ground. 

Distance Capacity 

(feet) ( gallons) 

50 _ 0-1000 

__ 1001 or more 

(vi) Flammable liquid storage below¬ 
ground. 

Distance measured Distance from 

horizontally from oxygen storage 

oxygen storage container to fllling Capacity 
container to and vent connections gallons 
flammable liquid or openings to 

(foot) flammable liquid 

. - - 


lank 


tank (feet) 


15..50..— 0-1000. 

•jq' . 50.— 1001 or more 4 

(vii) Combustible liquid storage above¬ 
ground. 

Distance {feet) Capacity (gallons) 

25_ 0-1000 

50_ 1001 or more 

(viii) Coinbustible liquid storage be- 
lotoground. 

Distance measured Distance from oxygen 
horizontally from storage container to 

oxygen storage filling and vent con- 

container to com- nections or openings 

bustible liquid to combustible liquid 

tank (feet) tank (feet) 

15.—. 40 

(ix) Flammable gas storage. (Such as 
compressed flammable gases, liquefied 
flammable gases and flammable gases in 
low pressure gas holders): 

Distance (feet) Capacity (cu. ft. NTP) 

50_ Less than 5000 

90_ 5000 or more 

(x) Highly combustible materials. 
Fifty feet from solid materials which 
burn rapidly, such as excelsior or paper. 

(xi) Slow-burning materials. Twenty- 
five feet from solid materials which burn 
slowly, such as coal and heavy timber. 

(xii) Ventilation. Seventy-five feet in 
one direction and 35 feet in approxi¬ 
mately 90° direction from confining w r alls 
(not including firewalls less than 20 feet 
high) to provide adequate ventilation in 
courtyards and similar confining areas. 

(xiii) Congested areas. Twenty-five 
feet from congested areas such as offices. 


lunchrooms, locker rooms, time clock 
areas, and similar locations where people 
may congregate. 

(xiv) Public areas. Fifty feet from 
places of public assembly. 

(xv) Patients. Fifty feet from areas 
occupied by nonambulatory patients. 

(xvi) Sidewalks. Ten feet from any 
public sidewalk. 

(xvii) Adjacent property. Five feet 
from any line of adjoining property. 

(xviii) Exceptions. The distances in 
subdivisions (ii), (iii), (v) to (xi) inclu¬ 
sive. (xvi), and (xvii) of this subpara¬ 
graph do not apply where protective 
structures such as firewalls of adequate 
height to safeguard the oxygen storage 
systems are located between the bulk 
oxygen storage installation and the ex¬ 
posure. In such cases, the bulk oxygen 
storage installation may be a minimum 
distance of 1 foot from the firewall. 

(4) Storage containers —(i) Founda¬ 
tions and supports. Permanently installed 
containers shall be provided with sub¬ 
stantial noncombustible supports on firm 
noncombustible foundations. 

(ii) Construction — liquid. Liquid oxy¬ 
gen storage containers shall be fabri¬ 
cated from materials meeting the impact 
test requirements of paragraph UG-84 
of ASME Boiler and Pressure Vessel 
Code, Section Vni—Unfired Pressure 
Vessels—1968. Containers operating at 
pressures above 15 pounds per square 
inch gage (p.s.i.g.) shall be designed, 
constructed, and tested in accordance 
with appropriate requirements of ASME 
Boiler and Pressure Vessel Code, Section 
VII—Unfired Pressure Vessels— 1968. In¬ 
sulation surrounding the liquid oxygen 
container shall be noncombustible. 

(iii) Construction — gaseous. High- 
pressure gaseous oxygen containers shall 
comply with one of the following: 

(a) Designed, constructed, and tested 
in accordance with appropriate require¬ 
ments of ASME Boiler and Pressure Ves¬ 
sel Code, Section vni— Unfired Pressure 
Vessels—1968. 

(b) Designed, constructed, tested, and 
maintained in accordance with DOT 
Specifications and Regulations. 

(5) Piping, tubing, and fittings— (i> 
Selection. Piping, tubing, and fittings 
shall be suitable for oxygen service and 
for the pressures and temperatures 
involved. 

(ii) Specification. Piping and timing 
shall conform to Section 2—Gas and Air 
Piping Systems of Code for Pressure Pip¬ 
ing, ANSI, B31.1-1967 with addenda 
B31.10a-1969. 

(iii) Fabrication. Piping or tubing for 

operating temperatures below —20 • 

shall be fabricated from materials meet¬ 
ing the impact test requirements of para- 
graph UG-84 of ASME Boiler and Pres¬ 
sure Vessel Code. Section vni— Unfirea 
Pressure Vessels—1968. when tested ai 
the minimum operating temperature 
which the piping may be subjected 
service. 

(6) Safety relief devices—il) Gen¬ 
eral. Bulk oxygen storage containers, re 
gardless of design pressure shall w 
equipped with safety relief devices as 
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quired by the ASME code or the DOT 
specifications and regulations. 

(li) DOT containers . Bulk oxygen 
storage containers designed and con¬ 
structed in accordance with DOT speci¬ 
fication shall be equipped with safety 
relief devices as required thereby. 

<iii) ASME containers. Bulk oxygen 
storage containers designed and con¬ 
struction in accordance with the ASME 
Boiler and Pressure Vessel Code, Section 
VIII —Unfired Pressure Vessel—1968 
shall be equipped with safety relief de¬ 
vices meeting the provisions of the Com¬ 
pressed Gas Association Pamphlet “Safe¬ 
ty Relief Device Standards for Com¬ 
pressed Gas Storage Containers, 0 S-l, 
Part 3. 

(iv) Insulation. Insulation casings on 
liquid oxygen containers shall be 
equipped with suitable safety relief de¬ 
vices. 

(v) Reliability. All safety relief de¬ 
vices shall be so designed or located that 
moisture cannot collect and .freeze in a 
manner which would interfere with 
proper operation of the device. 

(7) Liquid oxygen vaporizers —(i) 
Mounts and couplings. The vaporizer 
shall be anchored and its connecting pip¬ 
ing be sufficiently flexible to provide for 
the effect of expansion and contraction 
due to temperature changes. 

(ii) Relief devices. The vaporizer and 
ite piping shall be adequately protected 
on the oxygen and heating medium sec¬ 
tions with safety relief devices. 

(iii) Heating. Heat used in an oxygen 
vaporizer shall be indirectly supplied 
only through media such as steam, air, 
water, or water solutions which do not 
react with oxygen. 

(iv) Grounding. If electric heaters are 
used to provide the primary source of 
heat, the vaporizing system shall be elec¬ 
trically grounded. 

<8) Equipment assembly and installa¬ 
tion — (i) Cleaning. Equipment making 
up a bulk oxygen system shall be cleaned 
in order to remove oil, grease or other 
readily oxidizable materials before plac¬ 
ing the system in service. 

(ii) Joints. Joints in piping and tub¬ 
ing may be made by welding or by use 
of flanged, threaded, slip, or compres¬ 
sion fittings. Gaskets or threat sealants 
shall be suitable for oxygen service. 

(iii) Accessories Valves, gages, regu¬ 
lators, and other accessories shall be 
suitable for oxygen service. 

(iv) Installation. Installation of bulk 
oxygen systems shall be supervised by 
P^nnel familiar with proper practices 
with reference to their construction and 
use. 

(v> Testing. After installation all field 
erected piping shall be tested and proved 
gas tight at maximum operating pres- 
sure. Any medium used for testing shall 
oe oil free and nonflammable. 

<vi) Security. Storage containers, pip- 
ing. valves, regulating equipment, and 
ther accessories shall be protected 
against physical damage and against 
tampering. 

(vii) Venting. Any enclosure con tain- 
£ oxygen control or operating equip¬ 
ment shall be adequately vented. 


(viii) Placarding . The bulk oxygen 
storage location shall be permanently 
placarded to Indicate: “OXYGEN—NO 
SMOKING—NO OPEN FLAMES 0 , or an 
equivalent warning. 

(ix) Electrical wiring. Bulk oxygen in¬ 
stallations are not hazardous locations as 
defined and covered in subpart S of this 
part. Therefore, general purpose or 
weatherproof types of electrical wiring 
and equipment are acceptable depending 
upon whether the installation is indoors 
or outdoors. Such equipment shall be in¬ 
stalled in accordance with the applicable 
provisions of subpart S of this part. 

(9) Operating instructions. For in¬ 
stallations which require any operation 
of equipment by the user, legible in¬ 
structions shall be maintained at 
operating locations. 

(10) Maintenance — (i) Inspection. 
Each bulk oxygen system installed on 
consumer premises shall be periodically 
inspected and maintained by a qualified 
representative of the oxygen supplier. 

(11) Clear zone. Weeds and long dry 
grass shall be cut back within 15 feet 
of any bulk oxygen storage container. 

§1910.105 Nitrous oxide. 

The piped systems for the in-plant 
transfer and distribution of nitrous oxide 
shall be designed, installed, maintained, 
and operated in accordance with Com¬ 
pressed Gas Association Pamphlet 
G—8-1964. 

§ 1910.106 Flammable and comhuMible 
liquids. 

(a) Definitions . As used in this 
section: 

(1) Aerosol shall mean a material 
which is dispensed from its container as 
a mist, spray, or foam by a propellant 
under pressure. 

(2) Atmospheric tank 6hall mean a 
storage tank which has been designed to 
operate at pressures from atmospheric 
through 0.5 pjsi.g. 

(3) Automotive service station shall 
mean that portion of property where 
flammable or combustible liquids used as 
motor fuels are stored and dispensed 
from fixed equipment into the fuel tanks 
of motor vehicles and shall include any 
facilities available for the sale and serv¬ 
ice of tires, batteries, and accessories, 
and for minor automotive maintenance 
work. Major automotive repairs, paint¬ 
ing. body and fender work are excluded. 

(4) Basement shall mean a story of a 
building or structure haring one-half or 
more of its height below ground level and 
to which access for fire fighting purposes 
is unduly restricted. 

(5) Boiling point shall mean the boil¬ 
ing point of a liquid at a pressure of 14.7 
pounds per square inch absolute (p.s.i.a.) 
(760 mm.). Where an accurate boiling 
point is unavailable for the material in 
question, or for mixtures which do not 
have a constant boiling point, for pur¬ 
poses of this section the 10 percent point 
of a distillation performed in accord¬ 
ance with the Standard Method of Test 
for Distillation of Petroleum Products, 
ASTM D-86-62, may be used as the 
boiling point of the liquid. 


(6) Boilover shall mean the expulsion 
of crude oil (or certain other liquids) 
from a burning tank. The light frac¬ 
tions of the crude oil burnoff producing 
a heat wave in the residue, which on 
reaching a water strata may result in 
the expulsion of a portion of the con¬ 
tents of the tank in the form of froth. 

(7) Bulk plant shall mean that por¬ 
tion of a property where flammable or 
combustible liquids are received by tank 
vessel, pipelines, tank car, or tank vehi¬ 
cle, and are stored or blended in bulk 
for the purpose of distributing such 
liquids by tank vessel, pipeline, tank car, 
tank vehicle, or container. 

(8) Chemical plant shall mean a large 
integrated plant or that portion of such 
a plant other than a refinery or dis¬ 
tillery where flammable or combustible 
liquids are produced by chemical reac¬ 
tions or used in chemical reactions. 

(9) Closed container shall mean a 
container as herein defined, so sealed 
by means of a lid or other device that 
neither liquid nor vapor will escape from 
it at ordinary temperatures. 

(10) Crude petroleum shall mean 
hydrocarbon mixtures that have a flash 
point below 150° F. and which have not 
been processed in a refinery. 

(11) Distillery shall mean a plant or 
that portion of a plant where flammable 
or combustible liquids produced by fer¬ 
mentation are concentrated, and where 
the concentrated products may also be 
mixed, stored, or packaged. 

(12) Fire area shall mean an area 
of a building separated from the re¬ 
mainder of the building by construction 
having a fire resistance of at least 1 
hour and haring all communicating 
openings properly protected by an 
assembly having a fire resistance rating 
of at least 1 hour. 

(13) Flammable aerosol shall mean an 
aerosol which is required to be labeled 
“Flammable 0 under the Federal 
Hazardous Substances Labeling Act (15 
U.S.C. 1261). For the purposes of para¬ 
graph (d) of this section, such aerosols 
are considered Class IA liquids. 

(14) Flashpoint of the liquid shall 
mean the temperature at which it gives 
off vapor sufficient to form an ignitable 
mixture with the air near the surface 
of the liquid or within the vessel used 
as determined by appropriate test pro¬ 
cedure and apparatus as specified below. 

(i) The flashpoint of liquids having 
a viscosity less than 45 SUS at 100* F. 
(37.8° C.) and a flashpoint below 175‘ F. 
(79.4° C.) shall be determined in accord¬ 
ance with the Standard Method of Test 
for Flashpoint by the Tag Closed Tester. 
ASTM D-56-69. 

(ii) The flashpoint of liquids having 
a viscosity of 45 SUS or more at 100* F. 
(37.8® C.) or a flashpoint of 157® F. 
(79.4° C.) or higher shall be determined 
in accordance with the Standard Method 
of Test for Flashpoint by the Pensky 
Martens Closed Tester, ASTM D-93-69. 

(15) Hotel shall mean buildings or 
groups of buildings under the same man¬ 
agement in which there are sleeping 
accommodations for hire, primarily used 
by transients who are lodged with or 
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without meals including but not limited 
to inns, clubs, motels, and apartment 
hotels. 

{ 16» Institutional occupancy shall 
mean the occupancy or use of a building 
or structure or any portion thereof by 
persons harbored or detained to receive 
medical, charitable or other care or 
treatment, or by persons involuntarily 
detained. 

(17* Liquid shall mean, for the pur- 
ix)se of this section, any material which 
has a fluidity greater than that of 300 
penetration asphalt when tested in ac¬ 
cordance with ASTM Test for Penetra¬ 
tion for Bituminous Materials, D-5-65. 
When not otherwise identified, the term 
liquid shall include both flammable and 
combustible liquids. 

(18) Combustible liquids shall mean 
any liquid having a flashpoint at or 
above 140° F. (60° C.), and shall be 
known as Class III liquids. Class IIIA 
shall include those having flashpoints at 
or above 140° F. (60° C.) and below 
200° F. <93.4° C.). Class IHB shall in¬ 
clude those having flashpoints at or 
above 200° F. (93.4° C.). 

This section does not cover Class IIIB 
liquids. Where the term combustible liq¬ 
uids or Class in liquids is used in this 
section, it shall mean only Class OTA 
liquids. 

Note: The upper limit of 200* F. Is given 
because the application of this section does 
not extend to liquids having flashpoints 
above 200* F. and should not be construed 
as indicating that liquids with higher flash¬ 
points are noncombustible. 

(19* Flammable liquids shall mean 
any liquid having a flashpoint below 
140° F. and having a vapor pressure not 
exceeding 40 pounds per square inch 
(absolute* at 100° F. 

(i) Flammable liquids shall be divided 
into two classes of liquids as follows: 

(ID Class I liquids shall include those 
having flashpoints below 100° F. and 
may be subdivided as follows: 

(a) Class IA shall include those hav¬ 
ing flashpoints below 73° F. and having 
a boiling point below 100° F. 

(b) Class IB shall include those hav¬ 
ing flashpoints below 73° F. and having 
a boiling point at or above 100° F. 

(c) Class IC shall include those having 
flashpoints at or above 73° F. and below 
100° F. 

(iii) Class II liquids shall include those 
having flashpoints at or above 100° F. 
and below 140° F. 

Note: The volatility of liquids is increased 
when artificially heated to temperatures 
equal to or higher than their flashpoints. 
When so heated Class II and in liquids shall 
be subject to the applicable requirements 
for Class I or II liquids. This section may 
also be applied to high flashpoint liquids 
when so heated even though these same liq¬ 
uids when not heated are outside of its scope. 

(20* Unstable (reactive) liquid shall 
mean a liquid which in the pure state or 
as commercially produced or transported 
will vigorously polymerize, decompose, 
condense, or will become self-reactive 
under conditions of shocks, pressure, or 
temperature. 
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(21* Low-pressure tank shall mean a 
storage tank which has been designed to 
operate at pressures above 0.5 p.s.i.g. but 
not more than 15 p^.i.g. 

(22) Marine service station shall mean 
that portion of a property where flam¬ 
mable or combustible liquids used as 
fuels are stored and dispensed from fixed 
equipment on shore, piers, wharves, or 
floating docks into the fuel tanks of self- 
propelled craft, and shall include all fa¬ 
cilities used in connection therewith. 

(23) Mercantile occupancy shall mean 
the occupancy or use of a building or 
structure or any portion thereof for the 
displaying, selling, or buying of goods, 
wares, or merchandise. 

(24) Office occupancy shall mean the 
occupancy or use of a building or struc¬ 
ture or any portion thereof for the trans¬ 
action of business, or the rendering or 
receiving of professional services. 

(25 > Portable tank shall mean a closed 
container having a liquid capacity over 
60 U.S. gallons and not intended for fixed 
installation. 

(26> Pressure vessel shall mean a stor¬ 
age tank or vessel which has been de¬ 
signed to operate at pressures above 15 
p.s.i.g. 

(27* Protection for exposure shall 
mean fire protection for structures on 
property adjacent to tanks. When accept¬ 
able to the authority having jurisdic¬ 
tion, such structures located (i) within 
the jurisdiction of any public fire depart¬ 
ment or (ii) within or adjacent to plants 
having private fire brigades shall be con¬ 
sidered as having adequate protection for 
exposures. 

(28* Refinery shall mean a plant in 
which flammable or combustible liquids 
are produced on a commercial scale from 
crude petroleum, natural gasoline, or 
other hydrocarbon sources. 

(29 > Safety can shall mean an ap¬ 
proved container, of not more than 5 
gallons capacity, having a spring-clos¬ 
ing lid and spout cover and so designed 
that it will safely relieve internal pres¬ 
sure when subjected to fire explosure. 

(30) Vapor pressure shall mean the 
pressure, measured in pounds per square 
inch (absolute) exerted by a volatile liq¬ 
uid as determined by the “Standard 
Method of Test for Vapor Pressure of 
Petroleum Products (Reid Method),” 
American Society for Testing and Mate¬ 
rials ASTM D323-68. 

(31* Ventilation as specified in this 
section is for the prevention of fire and 
explosion. It is considered adequate if 
it is sufficient to prevent accumulation of 
significant quantities of vapor-air mix¬ 
tures in concentration over one-fourth 
of the lower flammable limit. 

(32) Storage: Flammable or combusti¬ 
ble liquids shall be stored in a tank or 
in a container that complies with para¬ 
graph (d) (2) of this section. 

(33) Barrel shall mean a volume of 42 
U.S. gallons. 

<S4) Container shall mean any can, 
barrel, or drum. 

(35) Approved unless otherwise in¬ 
dicated. approved, or listed by at least 
one of the following nationally recog¬ 
nized testing laboratories: Underwriters 


Laboratories, Inc.; Factory Mutual En¬ 
gineering Corp. 

(36) Listed see “approved” in § 1910 - 
106(a)(35). 

(b) Tank storage — (1) Design and 
construction of tanks —(i) Materials. < a) 
Tanks shall be built of steel except as 
provided in (b) through (e) of this sub¬ 
division. 

(b) Tanks may be built of materials 
other than steel for installation under¬ 
ground or if required by the properties of 
the liquid stored. Tanks located above 
ground or inside buildings shall be of 
noncombustible construction. 

(c) Tanks built of materials other 
than steel shall be designed to specifica¬ 
tions embodying principles recognized as 
good engineering design for the mate¬ 
rial used. 

(d) Unlined concrete tanks may be 
used for storing flammable or combusti¬ 
ble liquids having a gravity of 40° API 
or heavier. Concrete tanks with special 
lining may be used for other services pro¬ 
vided the design is in accordance with 
sound engineering practice. 

(e) Tanks may have combustible or 
noncombustible linings. 

(/) Special engineering consideration 
shall be required if the specific gravity 
of the liquid to be stored exceeds that of 
water or if the tanks are designed to 
contain flammable or combustible liq¬ 
uids at a liquid temperature below 0° F. 

(ii) Fabrication, (a) Tanks may be of 
any shape or type consistent with sound 
engineering design. 

(b) Metal tanks shall be welded, riv¬ 
eted, and caulked, brazed, or bolted, or 
constructed by use of a combination of 
these methods. Filler metal used in braz¬ 
ing shall be nonferrous metal or an alloy 
having a melting point above 1000° F. 
and below that of the metal joined. 

(iii) Atmospheric tanks, (a) Atmos¬ 
pheric tanks shall be built in accordance 
with acceptable good standards of design. 
Atmospheric tanks may be built in ac¬ 
cordance with: 

U) Underwriters’ Laboratories. Inc.. 
Subjects No. 142. Standard for Steel 
Aboveground Tanks for Flammable and 
Combustible Liquids, 1968; No. 58, Stand¬ 
ard for Steel Underground Tanks for 
Flammable and Combustible Liquids, 
Fifth Edition. December 1961; or No. 80, 
Standard for Steel Inside Tanks for Oil- 
Burner Fuel, September 1963. 

(2) American Petroleum Institute 
Standards No. 12A, Specification for Oil 
Storage Tanks with Riveted Shells. 
Seventh Edition, September 1951, or No. 
650, Welded Steel Tanks for Oil Storage. 
Third Edition, 1966. 

(3* American Petroleum Institute 
Standards No. 12B, Specification for 
Bolted Production Tanks, Eleventh Edi¬ 
tion, May 1958. and Supplement L 
March 1962; No. 12D, Specification 
for Large Welded Production Tanks. 
Seventh Edition, August 1957 ; or No. 12* • 
Specification for Small Welded Produc¬ 
tion Tanks, Fifth Edition, March 1961. 
Tanks built in accordance with these 
standards shall be used only as produc¬ 
tion tanks for storage of crude petio- 
leum in oil-producing areas. 
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(b) Tanks designed lor underground 
service not exceeding 2,500 gallons capac¬ 
ity may be used aboveground. 

(c) Low-pressure tanks and pressure 
vessels may be used as atmospheric 
tanks. 

(d) Atmospheric tanks shall not be 
used for the storage of a flammable or 
combustible liquid at a temperature at 
or above its boiling point. 

Uv> Low pressure tanks. <a> The nor¬ 
mal operating pressure of the tank shall 
not exceed the design pressure of the 
tank. 

tb) Low-pressure tanks shall be built 
in accordance with acceptable standards 
of design. Low-pressure tanks may be 
built in accordance with: 

(1) American Petroleum Institute 
Standard No. 620, Recommended Rules 
for the Design and Construction of Large. 
Welded, Low-Pressure Storage Tanks, 
Third Edition, 1966. 

< 2 > The principles of the Code for Un¬ 
fired Pressure Vessels, Section VIII of 
the ASME Boiler and Pressure Vessels 
Code, 1968. 

<c) Atmospheric tanks built according 
to Underwriters' Laboratories, Inc., re¬ 
quirements in subdivision (iii)(a> of 
this subparagraph may be used for oper¬ 
ating pressures not exceeding 1 p.s.i.g. 
and shall be limited to 2.5 p.si.g. under 
emergency venting conditions. Pressure 
vessels may be used as low-pressure 
tanks. 

<v) Pressure vessels. <a> The normal 
operating pressure of the vessel shall not 
exceed the design pressure of the vessel. 

(b) Pressure vessels shall be built in 
accordance with the Code for Unfired 
Pressure Vessels, Section VIII of the 
ASME Boiler and Pressure Vessel Code. 
1968. 

(vi) Provisions for internal corrosion. 
When tanks are not designed in accord¬ 
ance with the American Petroleum Insti¬ 
tute, American Society of Mechanical 
Engineers, or the Undenvriters’ Labora¬ 
tories, Inc.’s, standards, or if corrosion is 
anticipated beyond that provided for in 
the design formulas used, anticipated 
metal thickness or suitable protective 
coatings or linings shall be provided to 
compensate for the corrosion loss ex¬ 
pected during the design life of the tank. 

<2) Installation of outside above¬ 
ground tanks .—(i) Location with respect 
to property lines and public ways, (a) 
Every aboveground tank for the storage 
of flammable or combustible liquids, ex¬ 
cept those liquids with boil-over charac¬ 
teristics and unstable liquids, operating 
at pressures not in excess of 2.5 pjs.i.g. 
and equipped with emergency venting 
which will not permit pressures to exceed 
- 5 p.s.i.g. shall be located in accordance 
with Table H-5. 

(b) Every aboveground tank for the 
storage of flammable or combustible liq¬ 
uids, except those liquids with boil-over 
characteristics and unstable flammable 
or combustible liquids, operating at pres¬ 
sures exceeding 2.5 p^.i.g. or equipped 
with emergency venting which will per¬ 
mit pressures to exceed 2.5 p.s.i.g. shall be 
located in accordance with Table H-6. 


Table IT S 


Type of lank 


Minimum distance in feet from Minimum distance In feet from 
property line whJcli may bo nearest side of any public way 
Protection built upon. Including the op- or from nearest important 

poslte side of a public way building and shall be not less 

than 5 feel 


Floating roof. 


Vertical with weak 
roof to shell scam. 


Horizontal and ver¬ 
tical, with emer¬ 
gency relief venting 
to limit pressures to 
2.5 p.s.i.g. 


Protection for 
exposures. 

None. 

Approved foam or 
inerting system on 
the tank. 

Protection for 
exposures. 

None_ 

Approver! Inerting 
system ou the tank 
or approved foam 
system ou verticil 
tanks. 

ProtecUon for 

exixuiurcs. 

None.. 


times diameter of tank but 
need not exceed 90 ft. 

Diameter of tank but uccd not 
exceed 175 ft. 

Ji times diameter of tank but 
need not exceed VO ft. and 
shall not be less thun 5 ft. 

Diumeler of tank but, need not 
exceed 176 ft. 

2 times diameter of tank but 
need not exceed 360 ft. 

W times Table H-9 but shall 
not he less than 5 ft. 


Table U-.0_ 

2 times Table H-9.. 


H times diameter of tank but 
need not exceed 80 It . 
times diameter of tank but 
need not exceed 30 ft. 

Jt times diameter of tank but 
need not exceed 30 ft. 

times diameter of tank but 
need nor exceed 00 ft. 
fi times diameter of bulk but 
need not exceed 00 ft . 
h rUnes 'ruble H-u. 


Table II-9. 
Table H-fl. 




Table II f» 


Type of lank 

Protection 

Minimum distance in feet from 
property line which may lie 
built upon. Including the op- 
fKwite side of a public way 

Minimum distance in foot from 
nearest side of any public 
way or from nearest important, 
building 

Any type 

_Protection for 

exposures. 

None. 

m times Table H-9 but 5hall 
not bo less t han 25 It. 

3 times Table H-9 but shall 
not be less thun 50 ft. 

It* lime# Table JI-9 but shall 
not be less than 26 ft. 

U* limes Tahlc H-9 but shall 
not l>e loss thun 25 ft. 

<c) Every aboveground tank for the storage of flammable or combustible liquids 
with boil-over characteristics shall be located in accordance with Table H-7. 



Table H-7 


Typo of tank 

-Protection 

Minimum distance in feet from 
property Hue which may lie 
built upon, including the op¬ 
posite side of a public way 

Minimum distance lu feet from 
nearest side of oily public Way 
or from ueureM import unt 

banding 

Floating roof_ 

Fixed roof_ 

# 

exposures. 

None.... 

... Approved foam or 
inerting system. 
Protection for 
exposures. 

None_ 

Diameter of lank but need not 
exceed 175 ft. 

2 rimes diameter of tunk but 
need not exceed 360 ft. 

Diameter of tank but need not 
exceed 175 ft. 

2 times diameter of tank but 
need not (Braced 350 ft. 

4 times diameter of tank but 
need not exceed 350 ft. 

M times diameter of tunk but 
need not exceed #0 ft. 

Yx times diameter of tank but 
need not exceed 00 ft. 

H times diumeler of tank but 
need not exceed 00 ft. 
times diameter of tank lmt 
need not exceed 120 ft. 
times diameter of tank blit 
need not exceed 120 ft. 


<d) Every aboveground tank tor the storage of unstable liquids shall be located 
in accordance with Table H-8. 


Table II s 


Type of tank 


Protection 


Minimum distance in feet 
from property Hue which 
may be built npon, in¬ 
cluding the opposite side 
of a public way 


Minimum distance |n f*vt 
from nearest side of any 
public way or from nearest 
Important building 


Horizontal and vortical 
tanks with emergency 
relief venting to permit 
pressure not In excess 
of 2.5 pjU.g. 


Horizontal and vertical 
tanks will) emergency 
relief venting to permit 
pressure over 2.5 p.s.i.g. 


Tank protected with any See table H-9, Imt the 
one of the following: distntu<* may bo not less 

Approved water spray, than 25 ft. 
approved inerting, 
approved insulation 
aud refrigeration, 
approved barricade. 

Protection for exposures... 2>*j timet Tabic H-9 but 
not less thon SO ft. 

None. .5 times table U-9 but not 

less than 100 ft. 

Tank protected with any 2 times table H-u but not 
one of the following; less than f>0 ft. 

Approved water spray, 
approved inerting, 
approved insulation 
and refrigeration, 
approved barricade. 

Protection for exposures... 4 times table H-9 but not 
leas than 100 ft. 

None...8 times table H-9 but not 

less than 150 ft. 


Not less than 25 ft. 


Not less than 50 ft. 
Not loss than 100 ft. 
Not lew than 50 ft. 


Not less than 100 ft. 
Not loss than 150 ft 
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(ei Reference minimum distances for use in Tables H-3 to H-8, inclusive. 

Tablk H-9 


Capacity tank 
gallons 


27S or less.— 

278 to 760.. 

7M to 12,000 . 

V-’.ool to 3o,ofc>. 

3(MX)l to $0,000_ 

60.00t to 100.000. 

100,1)01 to 600,000. 

600,001 to 1.000,000.-.. 
1,000,001 to 2,000,000... 
2.000.001 to 3,000,000... 
3,000.001 or more. 


Minimum distance In 
feet from property lino 
which may bo built upon. 
Including the opposite 
side of a public way 


5 

M 

15 

20 

30 

50 

so 

100 

135 

166 

176 


Minimum distance In 
feet from nearest side 
of any public way 
or from nearest 
Important building 


6 

6 

5 

6 
10 
15 
26 
35 
45 
55 
00 


(i) Where end failure or horizontal 
pressure tanks and vessels may expose 
property, the tank shall be placed with 
the longitudinal axis parallel to the near¬ 
est important exposure. 

(ii> Spacing (shell-to-shell) between 
aboveground tanks . (a) The distance be¬ 
tween any two flammable or combustible 
liquid storage tanks shall not be less than 
3 feet 

( b ) Except as provided in subdivision 

(c) of this subdivision, the distance be¬ 
tween any two adjacent tanks shall not 
be less than one-sixth the sum of their 
diameters. When the diameter of one 
tank is less than one-half the diameter 
of the adjacent tank, the distance be¬ 
tween the two tanks shall not be less than 
one-half the diameter of the smaller 
tank. 

Cc) Where crude petroleum in con¬ 
junction with production facilities are 
located in noncongested areas and have 
capacities not exceeding 126,000 gallons 
(3,000 barrels), the distance between 
such tanks shall not be less than 3 feet. 

(d) Where unstable flammable or 
combustible liquids are stored, the dis¬ 
tance between such tanks shall not be 
less than one-half the sum of their 
diameters. 

(e) When tanks are compacted in 
three or more rows or in an irregular 
pattern, greater spacing or other means 
shall be provided so that inside tanks are 
accessible for firefighting purposes. 

(/) The minimum separation between 
a liquefied petroleum gas container and 
a flammable or combustible liquid storage 
tank shall be 20 feet, except in the case 
of flammable or combustible liquid tanks 
operating at pressures exceeding 2.5 
p.s.i.g. or equipped with emergency vent¬ 
ing which will permit pressures to ex¬ 
ceed 2.5 p.s.i.g. in which case the provi¬ 
sions of subdivisions (a) and <b) of this 
subdivision shall apply. Suitable means 
shall be taken to prevent the accumula¬ 
tion of flammable or combustible liquids 
under adjacent liquefied petroleum gas 
containers such as by diversion curbs or 
grading. When flammable or combusti¬ 
ble liquid storage tanks are within a 
diked area, the liquefied petroleum gas 
containers shall be outside the diked area 
and at least 10 feet away from the 
centerline of the wall of the diked area. 


The foregoing provisions shall not apply 
when liquefied petroleum gas contain¬ 
ers of 125 gallons or less capacity are in¬ 
stalled adjacent to fuel oil supply tanks 
of 550 gallons or less capacity. 

(iii) Location of outside aboveground 
tanks with respect to important buildings 
on same property. Every outside above¬ 
ground tank shall be separated from im¬ 
portant buildings on the same property 
by distances not less than those specified 
in subdivisions (i) (a), <b), (c), and (d) 
of this subparagraph, whichever is appli¬ 
cable. The appropriate distance column 
in Tables H-5, H-6, H-7, H-8, or H-9, 
that shall be used shall be the one read¬ 
ing: “Minimum Distance in Feet from 
Nearest Side of Any Public Way or From 
Nearest Important Building/* 

<iv> Normal venting for aboveground 
tanks, (a) Atmospheric storage tanks 
shall be adequately vented to prevent the 
development of vacuum or pressure suf¬ 
ficient to distort the roof of a cone roof 
tank or exceeding the design pressure in 
the case of other atmospheric tanks, as 
a result of filling or emptying, and at¬ 
mospheric temperature changes. 

(b) Normal vents shall be sized either 
in accordance with: ( 1 ) the American 
Petroleum Institute Standard 2000 
(1968). Venting Atmospheric and Low- 
Pressure Storage Tanks; or (2) other 
accepted standard; or (3) shall be at 
least as large as the filling or withdrawal 
connection, whichever is larger but in no 
case less than IYa inch nominal inside 
diameter. 

(c) Low-pressure tanks and pressure 
vessels shall be adequately vented to pre¬ 
vent development of pressure or vacuum, 
as a result of filling or emptying and at¬ 
mospheric temperature changes, from 
exceeding the design pressure of the tank 
or vessel. Protection shall also be pro¬ 
vided to prevent overpressure from any 
pump discharging into the tank or vessel 
when the pump discharge pressure can 
exceed the design pressure of the tank or 
vessel. 

( d ) If any tank or pressure vessel has 
more than one fill or withdrawal con¬ 
nection and simultaneous filling or with¬ 
drawal can be made, the vent size shall 
be based on the maximum anticipated 
simultaneous flow. 


(e) Unless the vent is designed to limit 
the internal pressure 2.5 p.s.i. or less, the 
outlet of vents and vent drains shall be 
arranged to discharge in such a manner 
as to prevent localized overheating of any 
part of the tank in the event vapors from 
such vents are ignited. 

(/) Tanks and pressure vessels stor¬ 
ing Class IA liquids shall be equipped 
with venting devices which shall be nor¬ 
mally closed except when venting to 
pressure or vacuum conditions. Tanks 
and pressure storing Class IB and IC 
liquids shall be equipped with venting 
devices which shall be normally closed 
except when venting under pressure or 
vacuum conditions, or with approved 
flame arresters. 

Exemption: Tanks of 3,000 bbls. ca¬ 
pacity or less containing crude petroleum 
in crude-producing areas; and, outside 
aboveground atmospheric tanks under 
1,000 gallons capacity containing other 
than Class IA flammable liquids may 
have open vents. (See subdivision (vi) (b) 
of this subparagraph.) 

( g) Flame arresters or venting devices 
required in subdivision (/) of this sub¬ 
division may be omitted for Class IB and 
IC liquids where conditions are such that 
their use may, in case of obstruction, re¬ 
sult in tank damage. 

(v) Emergency relief venting for fire 
exposure for aboveground tanks, (a) 
Every aboveground storage tank shall 
have some form of construction or device 
that will relieve excessive internal pres¬ 
sure caused by exposure fires. 

(b) In a vertical tank the construction 
referred to in subdivision (a) of this sub¬ 
division may take the form of a floating 
roof, lifter roof, a weak roof-to-shell 
seam, or other approved pressure reliev¬ 
ing construction. The weak roof-to-shell 
seam shall be constructed to fail prefer¬ 
ential to any other seam. 

(c) Where entire dependence for 
emergency relief is placed upon pressure 
relieving devices, the total venting capac¬ 
ity of both normal and emergency vents 
shall be enough to prevent rupture of the 
shell or bottom of the tank if vertical, 
or if the shell or heads if horizontal. If 
unstable liquids are stored, the effects of 
heat or gas resulting from polymeriza¬ 
tion, decomposition, condensation, or 
self-reactivity shall be taken into ac¬ 
count. The total capacity of both normal 
and emergency venting devices shall be 
not less than that derived from Table 
H-10 except as provided in subdivision 
<e> or </) of this subdivision. Such device 
may be a self-closing manhole cover, or 
one using long bolts that permit the cover 
to lift under internal pressure, or an 
additional or larger relief valve or valves. 
The wetted area of the tank shall be cal¬ 
culated on the basis of 55 percent of tne 
total exposed area of a sphere or spheroid. 
75 percent of the total exposed area oi a 
horizontal tank and the first 30 feet 
above grade of the exposed shell area of 
a vertical tank. 
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Table H-10—Wetted Area Versus Cubic Feet 
Free Air per Hour 


(14.7 psia and 60° F.) 



CFH 

Square 

feet 

CFH 

Square 

feet 

CFH 

30 

21,100 

200 

211,000 

1,000 

524.000 

30 

31.000 

250 

239,000 

1,200 

557,000 

40 

42,100 

300 

205,000 

1.400 

587,000 

so 

52,700 

SMI 

288,000 

1,600 

614,000 

60 

63,200 

400 

312,000 

1,800 

639,000 

70 

73.700 

500 

354,000 

2,000 

602,000 

80 

84/200 

000 

392,000 

2.400 

704.000 

00 

94.800 

700 

428,000 

2,800 

742,000 

I0O 

105,000 

800 

402,000 

and over 


120 

126,000 

900 

493,000 



140 

147,000 

1,000 

524,000 



100 

168,000 





ISO 

190,000 





200 

211,000 






(d) For tanks and storage vessels de¬ 
signed for pressure over 1 p.s.i.g., the 
total rate of venting shall be determined 
in accordance with Table H-10, except 
that when the exposed wetted area of the 
surface is greater than 2,800 square 
feet, the total rate of venting shall be 
calculated by the following formula: 

CFH= 1,107A* « 

Where: 

CFH = Venting requirement, in cubic feet 
of free air per hour. 

A = Exposed welted surface, in square 
feet. 

Note: The foregoing formula Is based on 
Q = 21,000A o8a . 

(e) The total emergency relief venting 
capacity for any specific stable liquid 
may be determined by the following 
formula: 

Cubic feet of free air per hour = V 
1337 

L\/JT 

Cubic feet of free air per hour from 
Table n-8. 

L = Latent heat of vaporization of specific 
liquid in B.t.u. per pound. 

Af= Molecular weight of specific liquids. 

</) The required airflow' rate of sub¬ 
division (c) or (e) of this subdivision 
may be multiplied by the appropriate 
factor listed in the following schedule 
when protection is provided as indi¬ 
cated. Only one factor may be used for 
any one tank. 

0.5 for drainage in accordance with sub¬ 
division (vli)(b) of this subparagraph for 
tanks over 200 square feet of wetted area. 

0.3 for approved water spray. 

0.3 for approved insulation. 

0.15 for approved water spray with ap¬ 
proved insulation. 

The outlet of all vents and vent 
drains on tanks equipped with emer¬ 
gency venting to permit pressures ex¬ 
ceeding 2.5 p.s.i.g. shall be arranged to 
discharge in such a way as to prevent 
localized overheating of any part of the 
tank, in the event vapors from such vents 
are ignited. 

<Ji> Each commercial tank venting 
device shall have stamped on it the open¬ 
ing pressure, the pressure at which the 
y* lv ® reaches the full open position, and 
tne flow capacity at the latter pressure, 
in cubic feet Per hour of air 

< •? 2*/ and at a Pressure of 14.7 p.sJ.a. 

Th e flow capacity of tank venting 
devices 12 inches and smaller in nominal 
Pipe size shall be determined by actual 


test of each type and size of vent. These 
flow tests may be conducted by the manu¬ 
facturer if certified by a qualified im¬ 
partial observer, or may be conducted by 
an outside agency. The flow capacity of 
tank venting devices larger than 12 
inches nominal pipe size, including man¬ 
hole covers with long bolts or equivalent, 
may be calculated provided that the 
opening pressure is actually measured, 
the rating pressure and corresponding 
free orifice area are stated, the word “cal¬ 
culated” appears on the nameplate, and 
the computation is based on a flow co¬ 
efficient of 0.5 applied to the rated orifice 
area. 

<vi) Vent piping for aboveground tanks. 

(a) Vent piping shall be constructed in 
accordance with paragraph (c) of this 
section. 

(5) Where vent pipe outlets for tanks 
storing Class I liquids are adjacent to 
buildings or public ways, they shall be 
located so that the vapors are released at 
a safe point outside of buildings and not 
less than 12 feet above the adjacent 
ground level. In order to aid their disper¬ 
sion, vapors shall be discharged upward 
or horizontally away from closely adja¬ 
cent w r alls. Vent outlets shall be located 
so that flammable vapors will not be 
trapped by eaves or other obstructions 
and shall be at least five feet from build¬ 
ing openings. 

(c) When tank vent piping is mani¬ 
folded, pipe sizes shall be such as to dis¬ 
charge, within the pressure limitations of 
the system, the vapors they may be re¬ 
quired to handle when manifolded tanks 
are subject to the same fire exposure. 

(vii) Drainage , dikes, and walls for 
aboveground tanks —(a) Drainage and 
diked areas. The area surrounding a tank 
or a group of tanks shall be provided with 
drainage as in subdivision <b) of this 
subdivision, or shall be diked as provided 
in subdivision (c) of this subdivision, to 
prevent accidental discharge of liquid 
from endangering adjoining property or 
reaching waterways. 

(b) Drainage. Where protection of ad¬ 
joining property or waterways is by 
means of a natural or manmade drainage 
system, such systems shall comply with 
the following: 

(f) A slope of not less than 1 percent 
away from the tank toward the drainage 
system shall be provided. 

(2) The drainage system shall termi¬ 
nate in vacant land or other area or in an 
impounding basin having a capacity not 
smaller than that of the largest tank 
served. This termination area and the 
route of the drainage system shall be so 
located that, if the flammable or com¬ 
bustible liquids in the drainage system 
are ignited, the fire will not seriously ex¬ 
pose tanks or adjoining property. 

(3) The drainage system, including 
automatic drainage pumps, shall not dis¬ 
charge to adjoining property, natural 
water courses, public sewers, or public 
drains unless the discharge of flammable 
or combustible liquids would not consti¬ 
tute a hazard, or the system is so de¬ 
signed that it will not permit flammable 
or combustible liquids to be released. 

(c) Diked areas. Where protection of 
adjoining property or waterways is ac¬ 


complished by retaining the liquid 
around the tank by means of a dike, the 
volume of the diked area shall comply 
with the following requirements: 

(1) Except as provided in subdivision 

(2) of this subdivision, the volumetric 
capacity of the diked area shall not be 
less than the greatest amount of liquid 
that can be released from the largest tank 
within the diked area, assuming a full 
tank. The capacity of the diked area en¬ 
closing more than one tank shall be cal¬ 
culated by deducting the volume of the 
tanks other than the largest tank below 
the height of the dike. 

(2 ) For a tank or group of tanks with 
fixed roofs containing crude petroleum 
with boilover characteristics, the volu¬ 
metric capacity of the diked area shall 
be not less than thg capacity of the larg¬ 
est tank served by the enclosure, assum¬ 
ing a full tank. The capacity of the diked 
enclosure shall be calculated by deduct¬ 
ing the volume below the height of the 
dike of all tanks within the enclosure. 

(3) Walls of the diked area shall be of 
earth, steel, concrete or solid masonry 
designed to be liquidated and to with¬ 
stand a full hydrostatic head. Earthen 
walls 3 feet or more in height shall have 
a flat section at the top not less than 2 
feet wide. The slope of an earthen w f all 
shall be consistent with the angle of re¬ 
pose of the material of which the wall is 
constructed. 

<4) The w'alls of the diked area shall 
be restricted to an average height of 6 
feet above interior grade. 

(5) Where provision is made for 
draining water from diked areas, drain¬ 
age shall be provided at a uniform slope 
of not less than 1 percent away from 
tanks toward a sump, drainbox, or other 
safe means of disposal located at the 
greatest practical distance from the tank. 
Such drains shall normally be controlled 
in a manner so as to prevent flammable 
or combustible liquids from entering 
natural w'ater courses, public sewers, or 
public drains, if their presence w'ould 
constitute a hazard. Control of drainage 
shall be accessible under fire conditions. 

(6) No loose combustible material, 
empty or full drum or barrel, shall be 
permitted within the diked area. 

(7) Each diked area containing two 
or more tanks shall be subdivided pref¬ 
erably by drainage channels or at least 
by intermediate curbs in order to prevent 
spills from endangering adjacent tanks 
within the diked area as follows: 

(i) When storing normally stable 
liquids in vertical cone roof tanks con¬ 
structed with w'eak roof-to-shell seam 
or approved floating roof tanks or when 
storing crude petroleum in producing 
areas in any type of tank, one subdivision 
for each tank in excess of 10.000 bbls. 
and one subdivision for each group of 
tanks mo tank exceeding 10,000 bbls. 
capacity) having an aggregate capacity 
not exceeding 15,000 bbls. 

Hi) When storing normally stable 
flammable or combustible liquids in 
tanks not covered in subdivision (i) of 
this subdivision, one subdivision for 
each tank in excess of 100,000 gallons 
(2,500 bbls.) and one subdivision for 
each group of tanks (no tank exceeding 
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100.000 gallons capacity) having an 
aggregate capacity not exceeding 
150,000 gallons (3,570 bbls.). 

(tit) When storing unstable liquids in 
any type of tank, one subdivision for each 
tank except that tanks installed in 
accordance with the drainage require¬ 
ments of NFPA 15-1969, Standard for 
Water Spray Fixed Systems for Fire 
Protection shall require no additional 
subdivision. 

( iv ) The drainage channels or inter¬ 
mediate curbs shall be located between 
tanks so as to take full advantage of 
the available space with due regard for 
the individual tank capacities. Inter¬ 
mediate curbs, where used, shall be not 
less than 18 inches in height. 

(ix^ Tank openings other than vents 
for aboveground tanks, (a) Connections 
for all tank openings shall be vapor- 
tight and liquidtight. Vents are covered 
in subdivisions (iv) through (vi) of this 
subparagraph. 

(b) Each connection to an above¬ 
ground tank through which liquid can 
normally flow shall be provided with an 
internal or an external valve located as 
close as practical to the shell of the 
tank. Such valves, when external, and 
their connections to the tank shall be 
of steel except when the chemical 
characteristics of the liquid stored are 
incompatible with steel. When materials 
other than steel are necessary, they shall 
be suitable for the pressures, structural 
stresses, and temperatures involved, in¬ 
cluding fire exposures. 

(c) Each connection below the liquid 
level through which liquid does not 
normally flow shall be provided with a 
liquidtight closure. This may be a valve, 
plug, or blind, or a combination of these. 

(d) Openings for gaging shall be pro¬ 
vided with a vaportight cap or cover. 

(e) For Class IB and Class IC liquids 
other than crude oils, gasolines, and 
asphalts, the fill pipe shall be so designed 
and installed as to minimize the possi¬ 
bility of generating static electricity. A 
fill pipe entering the top of a tank shall 
terminate within 6 inches of the bottom 
of the tank and shall be installed to 
avoid excessive vibration. 

(/) Filling and emptying connections 
which are made and broken shall be 
located outside of buildings at a location 
free from any source of ignition and not 
less than 5 feet away from any building 
opening. Such connection shall be closed 
and liquidtight when not in use. The 
connection shall be properly identified. 

(3) Installation of underground 
tanks —(i) Location. Excavation for 
underground storage tanks shall be made 
with due care to avoid undermining of 
foundations of existing structures. 
Underground tanks or tanks under 
buildings shall be so located with respect 
to existing building foundations and sup¬ 
ports that the loads carried by the latter 
cannot be transmitted to the tank. The 
distance from any part of a tank storing 
class I liquids to the nearest wall of 


any basement or pit shall be not less 
than 1 foot, and to any property line 
that may be built upon, not less than 3 
feet. The distance from any* part of a 
tank storing class n or class HI liquids 
to the nearest wall of any basement, 
pit or property line shall be not less 
than 1 foot. 

(ii) Depth and cover. Underground 
tanks shall be set on firm foundations 
and surrounded with at least 6 inches 
of noncorrosive, inert materials such as 
clean sand, earth, or gravel well tamped 
in place. The tank shall be placed in the 
hole with care since dropping or rolling 
the tank into the hole can break a weld, 
puncture or damage the tank, or scrape 
off the protective coating of coated tanks. 
Tanks shall be covered with a minimum 
of 2 feet of earth, or shall be covered 
with not less than 1 foot of earth, on 
top of which shall be placed a slab of 
reinforced concrete not less than 4 inches 
thick. When underground tanks are. or 
are likely to be, subject to traffic, they 
shall be protected against damage from 
vehicles passing over them by at least 
3 feet of earth cover, or 18 inches of well- 
tamped earth, plus 6 inches of rein¬ 
forced concrete or 8 inches of asphaltic 
concrete. When asphaltic or reinforced 
concrete paving is used as part of the 
protection, it shall extend at least 1 foot 
horizontally beyond the outline of the 
tank in all directions. 

(iii) Corrosion protection. Corrosion 
protection for the tank and its piping 
shall be provided by one or more of the 
following methods: 

(a) Use of protective coatings or 
wrappings: 

(b) Cathodic protection; or, 

(c) Corrosion resistant materials of 
construction. 

(iv) Vents, (a) Location and arrange¬ 
ment of vents for class I liquids. Vent 
pipes from tanks storing class I liquids 
shall be so located that the discharge 
point is outside of buildings, higher than 
the full pipe opening, and not less than 
12 feet above the adjacent ground level. 
Vent pipes shall discharge only upward 
in order to disperse vapors. Vent pipes 
2 inches or less in nominal inside di¬ 
ameter shall not be obstructed by devices 
that will cause excessive back pressure. 
Vent pipe outlets shall be so located that 
flammable vapors will not enter building 
openings, or be trapped under eaves or 
other obstructions. If the vent pipe is less 
than 10 feet in length, or greater than 
2 inches in nominal inside diameter, the 
outlet shall be provided with a vacuum 
and pressure relief device or there shall 
be an approved flame arrester located in 
the vent line at the outlet or within the 
approved distance from the outlet. 

( b ) Size of vents. Each tank shall be 
vented through piping adequate in size 
to prevent blow-back of vapor or liquid 
at the fill opening while the tank is being 
filled. Vent pipes shall be not less than 
1*4 inch nominal inside diameter. 


Tabl£ H-lt—V ent Line Diameters 


Maximum flow Pip© length* 

GPM --— 

50 foot 100 feet 200 feel 



fnchtt 

Inchet 

bxchet 

100.. 

200. 

300_ 

400... 

jjj 


1 

2 

33 

600. 

1 4 

m 

2 

GOO . 

IV* 

2 

2 

700..... 

2 

2 

2 

800. 

2 

2 

a 

900... 

2 

2 

3 

1,000_ 

2 

2 

3 


•Vent lines of 60 ft., 100 ft., and 200 ft. of pipe plus 7 
oils. 


(c) Location and arrangement of 
vents for class II or class in liquids. Vent 
pipes from tanks storing class n or class 
HI flammable liquids shall terminate 
outside of the building and higher than 
the fill pipe opening. Vent outlets shall 
be above normal snow level. They may 
be fitted with return bends, coarse 
screens or other devices to minimize in¬ 
gress of foreign material. 

(d) Vent piping shall be constructed 
in accordance with paragraph (c) of this 
section. Vent pipes shall be so laid as to 
drain toward the tank without sags or 
traps in which liquid can collect. They 
shall be located so that they will not be 
subjected to physical damage. The tank 
end of the vent pipe shall enter the tank 
through the top. 

(e) When tank vent piping is mani¬ 
folded, pipe sizes shall be such as to dis¬ 
charge. within the pressure limitations 
of the system, the vapors they may be 
required to handle when manifolded 
tanks are filled simultaneously. 

(v) Tank openings other than vents, 

(a) Connections for all tank openings 
shall be vapor or liquid tight. 

(b) Openings for manual gaging, if 
independent of the fill pipe, shall be pro¬ 
vided with a liquid-tight cap or cover. If 
inside a building, each such opening shall 
be protected against liquid overflow and 
possible vapor release by means of a 
spring loaded check valve or other ap¬ 
proved device. 

(c) Fill and discharge lines shall en¬ 
ter tanks only through the top. Fill lines 
shall be sloped toward the tank. 

(d) For class IB and class IC liquids 
other than crude oils, gasolines, and as¬ 
phalts, the fill pipe shall be so designed 
and installed as to minimize the possibil¬ 
ity of generating static electricity by ter¬ 
minating within 6 inches of the bottom 
of the tank. 

(e) Filling and emptying connections 
which are made and broken shall be lo¬ 
cated outside of buildings at a location 
free from any source of ignition and not 
less than 5 feet away from any building 
opening. Such connection shall be closed 
and liquidtight when not in use. The 
connection shall be properly identified. 

(4) Installation of tanks inside or 
buildings—( i) Location. Tanks shall not 
be permitted inside of buildings except 
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as provided in paragraphs (e), (g), (h), 
or «i) of this section. 

(ii) Vents. Vents for tanks inside of 
buildings shall be as provided in sub- 
paragraphs (2) (iv), (v), (vi)(b), and 
<3>(iv) of this paragraph, except that 
emergency venting by the use of weak 
roof seams on tanks shall not be per¬ 
mitted. Vents shall discharge vapors out¬ 
side the buildings. 

(hi) Vent piping. Vent piping shall be 
constructed in accordance with para¬ 
graph (c) of this section. 

(iv) Tank openings other than vents. 

(a) Connections for all tank openings 
shall be vapor or liquidtight. Vents are 
covered in subdivision (ii) of this sub- 
paragraph. 

(b) Each connection to a tank inside 
of buildings through which liquid can 
normally flow shall be provided with an 
internal or an external valve located 
as close as practical to the shell of the 
tank. Such valves, when external, and 
their connections to the tank shall be of 
steel except when the chemical char¬ 
acteristics of the liquid stored are incom¬ 
patible with steel. When materials other 
than steel are necessary, they shall be 
suitable for the pressures, structural 
stresses, and temperatures involved, in¬ 
cluding Are exposures. 

(c) Flammable or combustible liquid 
tanks located inside of buildings, except 
in one-story buildings designed and pro¬ 
tected for flammable or combustible 
liquid storage, shall be provided with an 
automatic-closing heat-actuated valve on 
each withdrawal connection below the 
liquid level, except for connections used 
for emergency disposal, to prevent con¬ 
tinued flow in the event of fire in the 
vicinity of the tank. This function may 
be incorporated in the valve required 
in (b) of this subdivision, and if a sepa¬ 
rate valve, shall be located adjacent to 
the valve required in (b) of this 
subdivision. 

<d) Openings for manual gaging, if 
independent of the fill pipe (see (/) of 
this subdivision). shall be provided with 
a vaportight cap or cover. Each such 
opening shall be protected against liquid 
overflow and possible vapor release by 
means of a spring loaded check valve or 
other approved device. 

<«> For Class IB and Class IC liquids 
other than crude oils, gasolines, and 
asphalts, the fill pipe shall be so designed 
and installed as to minimize the possi¬ 
bility of generating static electricity by 
terminating within 6 inches of the bot¬ 
tom of the tank. 

(/) The fill pipe inside of the tank 
shall be installed to avoid excessive 
vibration of the pipe. 

<60 The inlet of the All pipe shall be 
located outside of buildings at a location 
free from any source of ignition and not 
less than 5 feet away from any building 
opening. The inlet of the fill pipe shall 
be closed and liquidtight when not in 
use. The fill connection shall be properly 
identified. 

<h) Tanks inside buildings shall be 
quipped with a device, or other means 
shall be provided, to prevent overflow 
mto the building. 
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(5) Supports, foundations , and an¬ 
chorage for all tank locations —(i) Gen¬ 
eral. Tank supports shall be installed on 
firm foundations. Tank supports shall 
be of concrete, masonry, or protected 
steel. Single wood timber supports (not 
cribbing) laid horizontally may be used 
for outside aboveground tanks if not 
more than 12 inches high at their lowest 
point. 

(ii) Fire resistance. Steel supports or 
exposed piling shall be protected by ma¬ 
terials having a fire resistance rating of 
not less than 2 hours, except that steel 
saddles need not be protected if less than 
12 inches high at their lowest point. 
Water spray protection or its equivalent 
may be used in lieu of fire-resistive 
materials to protect supports. 

(iii) Spheres. The design of the sup¬ 
porting structure for tanks such as 
spheres shall receive special engineering 
consideration. 

(iv) Load distribution. Every tank 
shall be so supported as to prevent the 
excessive concentration of loads on the 
supporting portion of the shell. 

(v) Foundations. Tanks shall rest on 
the ground or on foundations made of 
concrete, masonry, piling, or steel. Tank 
foundations shall be designed to mini¬ 
mize the possibility of uneven settling 
of the tank and to minimize corrosion 
in any part of the tank resting on the 
foundation. 

(vi) Flood areas. Where a tank is lo¬ 
cated in an area that may be subjected 
to flooding, the applicable precautions 
outlined in this subdivision shall be 
observed. 

(a) No aboveground vertical storage 
tank containing a flammable or com¬ 
bustible liquid shall be located so that 
the allowable liquid level within the tank 
is below the established maximum flood 
stage, unless the tank is provided with 
a guiding structure such as described in 
(n), (o), and (p) of this subdivision. 

(b) Independent water supply facili¬ 
ties shall be provided at locations where 
there is no ample and dependable public 
water supply available for loading par¬ 
tially empty tanks with water. 

(c) In addition to the preceding re¬ 
quirements. each tank so located that 
more than 70 percent, but less than 100 
percent, of its allowable liquid storage 
capacity will be submerged at the estab¬ 
lished maximum flood stage, shall be 
safeguarded by one of the following 
methods: Tank shall be raised, or its 
height shall be increased, until its top 
extends above the maximum flood stage a 
distance equivalent to 30 percent or more 
of its allowable liquid storage capacity: 
Provided. however , That the submerged 
part of the tank shall not exceed two and 
one-half times the diameter. Or, as an 
alternative to the foregoing, adequate 
noncombustible structural guides, de¬ 
signed to permit the tank to float verti¬ 
cally without loss of product, shall be 
provided. 

(d) Each horizontal tank so located 
that more than 70 percent of its storage 
capacity will be submerged at the estab¬ 
lished flood stage, shall be anchored, at¬ 
tached to a foundation of concrete or of 
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steel and concrete, of sufficient weight to 
provide adequate load for the tank when 
filled with flammable or combustible 
liquid and submerged by flood waters to 
the established flood stage, or adequately 
secured by other means. 

(e) Spherical and spheroidal tanks 
shall be protected by applicable methods 
as specified for either vertical or horizon¬ 
tal tanks. 

(/) At locations where there is no 
ample and dependable water supply, or 
where filling of underground tanks with 
liquids is impracticable because of the 
character of their contents, their use, or 
for other reasons, each tank shall be 
safeguarded against movement when 
empty and submerged by high ground 
water or flood waters by anchoring, 
weighting with concrete or other ap¬ 
proved solid loading material, or securing 
by other means. Each such tank shall be 
so constructed and installed that it will 
safely resist external pressures due to 
high ground water or flood waters. 

(g) At locations where there is an 
ample and dependable water supply 
available, underground tanks containing 
flammable or combustible liquids, so in¬ 
stalled that more than 70 percent of their 
storage capacity will be submerged at the 
maximum flood stage, shall be so an¬ 
chored, weighted, or secured by other 
means, as to prevent movement of such 
tanks when filled with flammable or com¬ 
bustible liquids, and submerged by flood 
waters to the established flood stage. 

( h ) Pipe connections below the allow¬ 
able liquid level in a tank shall be pro¬ 
vided with valves or cocks located as 
closely as practicable to the tank shell. 
Such valves and their connections to 
tanks shall be of steel or other material 
suitable for use with the liquid being 
stored. Cast iron shall not be permitted. 

(i) At locations where an independent 
water supply is required, it shall be en¬ 
tirely independent of public power and 
water supply. Independent source of 
water shall be available when flood 
waters reach a level not less than 10 feet 
below the bottom of the lowest tank on a 
property. 

(j) The self-contained power and 
pumping unit shall be so located or so 
designed that pumping into tanks may 
be carried on continuously throughout 
the rise in flood waters from a level 10 
feet below the lowest tank to the level of 
the potential flood stage. 

(k) Capacity of the pumping unit shall 
be such that the rate of rise of water in 
all tanks shall be equivalent to the estab¬ 
lished potential average rate of rise of 
flood waters at any stage. 

( l ) Each independent pumping unit 
shall be tested periodically to insure that 
it is in satisfactory operating condition. 

(m) Structural guides for holding 
floating tanks above their foundations 
shall be so designed that there will be 
no resistance to the free rise of a tank, 
and shall be constructed of noncom¬ 
bustible material. 

(n) The strength of the structure 
shall be adequate to resist lateral move¬ 
ment of a tame subject to a horizontal 
force in any direction equivalent to not 
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less than 25 pounds per square foot act¬ 
ing on the projected vertical cross-sec¬ 
tional area of the tank. 

(o) Where tanks are situated on ex¬ 
posed points or bends in a shoreline 
where swift currents in flood waters will 
be present, the structures shall be de¬ 
signed to withstand a unit force of not 
less than 50 pounds per square foot. 

(p) The filling of a tank to be pro¬ 
tected by water loading shall be started 
as soon as flood waters reach a dan¬ 
gerous flood stage. The rate of filling 
shall be at least equal to the rate of 
rise of the floodwaters (or the estab¬ 
lished average potential rate of rise). 

( q ) Sufficient fuel to operate the water 
pumps shall be available at all times to 
insure adequate power to fill all tankage 
with water. 

(r) All valves on connecting pipelines 
shall be closed and locked in closed posi¬ 
tion when water loading has been 
completed. 

(s) Where structural guides are pro¬ 
vided for the protection of floating tanks, 
all rigid connections between tanks and 
pipelines shall be disconnected and 
blanked off or blinded before the flood- 
waters reach the bottom of the tank, 
unless control valves and their connec¬ 
tions to the tank are of a type designed 
to prevent breakage between the valve 
and the tank shell. 

( t ) All valves attached to tanks other 
than those used in connection with water 
loading operations shall be closed and 
locked. 

( u ) If a tank is equipped with a swing 
line, the swing pipe shall be raised to 
and secured at its highest position. 

(v) Inspections. The Assistant Secre¬ 
tary or his designated representative 
shall make periodic inspections of all 
plants where the storage of flammable 
or combustible liquids is such as to re¬ 
quire compliance with the foregoing re¬ 
quirements, in order to assure the 
following: 

(1) That all flammable or combus¬ 
tible liquid storage tanks are in compli¬ 
ance with these requirements and so 
maintained. 

(2) That detailed printed instructions 
of what to do in flood emergencies are 
properly posted. 

(2) That station operators and other 
employees depended upon to carry out 
such instructions are thoroughly in¬ 
formed as to the location and operation 
of such valves and other equipment nec¬ 
essary to effect these requirements. 

(vii) Earthquake areas. In areas sub¬ 
ject to earthquakes, the tank supports 
and connections shall be designed to 
resist damage as a result of such shocks. 

(6) Sources of ignition. In locations 
where flammable vapors may be present, 
precautions shall be taken to prevent 
ignition by eliminating or controlling 
sources of ignition. Sources of ignition 
may include open flames, lightning, 
smoking, cutting and welding, hot sur¬ 
faces, frictional heat, sparks (static, elec¬ 
trical, and mechanical), spontaneous 
ignition, chemical and physical-chem¬ 
ical reactions, and radiant heat. 


(7) Testing —(i) General. All tanks, 
whether shop built or field erected, shall 
be strength tested before they are placed 
in service in accordance with the appli¬ 
cable paragraphs of the code under which 
they were built. The American Society 
of Mechanical Engineers (ASME) code 
stamp, American Petroleum Institute 
(API) monogram, or the label of the 
Underwriters* Laboratories, Inc., on a 
tank shall be evidence of compliance with 
tills strength test. Tanks not marked in 
accordance with the above codes shall be 
strength tested before they are placed 
in service in accordance with good engi¬ 
neering principles and reference shall 
be made to the sections on testing in the 
codes listed in subparagraphs (1) (iii) 

( a >, (iv) (b), or (v) (b) of this paragraph. 

(ii) Strength . When the vertical 
length of the fill and vent pipes is such 
that when filled with liquid the static 
head imposed upon the bottom of the 
tank exceeds 10 pounds per square inch, 
the tank and related piping shall be 
tested hydrostatically to a pressure 
equal to the static head thus imposed. 

(iii) Tightness. In addition to the 
strength test called for in subdivisions 

(i) and (ii) of this subparagraph, all 
tanks and connections shall be tested for 
tightness. Except for underground tanks, 
this tightness test shall be made at oper¬ 
ating pressure with air, inert gas, or 
water prior to placing the tank in service. 
In the case of field-erected tanks the 
strength test may be considered to be the 
test for tank tightness. Underground 
tanks and piping, before being covered, 
enclosed, or placed in use, shall be tested 
for tightness hydrostatically, or with air 
pressure at not less than 3 pounds per 
square inch and not more than 5 pounds 
per square inch. 

(iv) Repairs. All leaks or deformations 
shall be corrected in an acceptable man¬ 
ner before the tank is placed in service. 
Mechanical caulking is not permitted for 
correcting leaks in welded tanks except 
pinhole leaks in the roof. 

(v) Derated operations. Tanks to be 
operated at pressures below their design 
pressure may be tested by the applicable 
provisions of subdivisions (i) or (ii) of 
this subparagraph, based upon the pres¬ 
sure developed under full emergency 
venting of the tank. 

(c) Piping, valves , and fittings —(1) 
General —(i) Design. The design (in¬ 
cluding selection of materials) fabrica¬ 
tion, assembly, test, and inspection of 
piping systems containing flammable or 
combustible liquids shall be suitable for 
the expected working pressures and 
structural stresses. Conformity with the 
applicable provisions of Pressure Piping, 
ANSI B31 series and the provisions of 
this paragraph, shall be considered prima 
facie evidence of compliahce with the 
foregoing provisions. 

(ii) Exceptions. This paragraph does 
not apply to any of the following: 

(a) Tubing or casing on any oil or gas 
wells and any piping connected directly 
thereto. 

(b) Motor vehicle, aircraft, boat, or 
portable or stationary engines. 

(c) Piping within the scope of any ap¬ 
plicable boiler and pressures vessel code. 


(iii) Definitions. As used in this para¬ 
graph, piping systems consist of pipe, 
tubing flanges, bolting, gaskets, valves, 
fittings, the pressure containing parts of 
other components such as expansion 
joints and strainers, and devices which 
serve such purposes as mixing, separat¬ 
ing, snubbing, distributing, metering, or 
controlling flow. 

(2) Materials for piping, valves, and 
fittings —<i) Required materials. Mate¬ 
rials for piping, valves, or fittings shall be 
steel or modular iron except as provided 
in subdivisions (ii), (iii), and (iv) of this 
subparagraph. 

(ii) Exceptions. Materials other than 
steel or nodular iron may be used under¬ 
ground or if required by the properties 
of the flammable or combustible liquid 
handled. Material other than steel or 
nodular iron shall be designed to speci¬ 
fications embodying principles recog¬ 
nized as good engineering design for the 
material used. 

(iii) Linings. Piping, valves, and fit¬ 
tings may have combustible or noncom¬ 
bustible linings. 

(iv) Low-melting materials. When low- 
melting point materials such as alumi¬ 
num and brass or materials that soften 
on fire exposure such as plastics, or non- 
ductile materials such as cast iron, are 
necessary, special consideration shall be 
given to their behavior on fire exposure. 
If such materials are used in above¬ 
ground piping systems or inside build¬ 
ings, they shall be suitably protected 
against fire exposure or so located that 
any spill resulting from the failure of 
these materials could not unduly expose 
persons, important buildings or struc¬ 
tures or can be readily controlled by re¬ 
mote valves. 

(3) Pipe joints. Joints shall be made 
liquid tight. Welded or screwed joints or 
approved connectors shall be used. 
Threaded joints and connections shall be 
made up tight with a suitable lubricant 
or piping compound. Pipe joints depend¬ 
ent upon the friction characteristics of 
combustible materials for mechanical 
continuity of piping shall not be used 
inside buildings. They may be used out¬ 
side of buildings above or below ground. 
If used aboveground, the piping shall ei¬ 
ther be secured to prevent disengage¬ 
ment at the fitting or the piping system 
shall be so designed that any spill re¬ 
sulting from such disengagement could 
not unduly expose persons, important 
buildings or structures, and could be 
readily controlled by remote valves. 

(4) Supports. Piping systems shall be 
substantially supported and protected 
against physical damage and excessive 
stresses arising from settlement, vibra¬ 
tion, expansion, or contraction. 

(5) Protection against corrosion. All 
piping for flammable or combustible liq¬ 
uids, both aboveground and under¬ 
ground, where subject to external corro¬ 
sion, shall be painted or otherwise 
protected. 

(6) Valves. Piping systems shall con¬ 
tain a sufficient number of valves to op¬ 
erate the system properly and to protect 
the plant. Piping systems in connection 
with bumps shall contain a sufficient 
number of valves to control properly tne 
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flow of liquid in normal operation and 
in the event of physical damage. Each 
connection to pipelines, by which equip¬ 
ments such as tankcars or tank vehicles 
discharge liquids by means of pumps into 
storage tanks, shall be provided with a 
check valve for automatic protection 
against backflow if the piping arrange¬ 
ment is such that backflow from the sys¬ 
tem is possible. 

(7) Testing. All piping before being 
covered, enclosed, or placed in use shall 
be hydrostatically tested to 150 percent 
of the maximum anticipated pressure of 
the system, or pneumatically tested to 
110 percent of the maximum anticipated 
pressure of the system, but not less than 
5 pounds per square inch gage at the 
highest point of the system. This test 
shall be maintained for a sufficient time 
to complete visual inspection of all joints 
and connections, but for at least 10 
minutes. 


(d) Container and portable tank stor¬ 
age. —(1) Scope .—(i) General. This par¬ 
agraph shall apply only to the storage 
of flammable or combustible liquids in 
drums or other containers (including 
flammable aerosols) not exceeding 60 
gallons individual capacity and those 
portable tanks not exceeding 660 gallons 
individual capacity. 

(ii) Exceptions. This paragraph shall 
not apply to the following: 

(a) Storage of containers in bulk 
Plants, service stations, refineries, chem¬ 
ical plants, and distilleries; 

(b) Flammable liquids in the fuel 
tanks of a motor vehicle, aircraft, boat, 
or portable or stationary engine; 

(c) Flammable or combustible paints, 
oils, varnishes, and similar mixtures used 
for painting or maintenance when not 
kept for a period in excess of 30 days. 

(d) Beverages when packaged in in¬ 
dividual containers not exceeding 1 gal¬ 
lon in size. 


Design, construction, and capacity 
of containers—( i) General. Only ap¬ 
proved containers and portable tanks 
shall be used. Metal containers and port¬ 
able tanks meeting the requirements of 
and containing products authorized by 
Chapter I, Title 49 of the Code of Fed- 
oral Regulations (regulations issued by 
flie Hazardous Materials Regulations 
Board, Department of Transportation), 
shall be deemed to be acceptable. 

<U) Emergency venting. Each portable 
tank shall be provided with one or more 
devices installed in the top with suf- 
emergency venting capacity to 
limit internal pressure under fire expo- 
sure conditions to 10 p.s.i.g. ( or 30 percent 
u- t burstin & pressure of the tank, 
whichever is greater. The total venting 
be not less than that spec- 
if? b* Paragraphs (b) (2) (v) (c) or (e> 
oi this section. At least one pressure- 
actuated vent having a minimum capac¬ 
ity of 6.000 cubic feet of free air (14.7 
P.s.i.a. and 60° F.) shall be used. It shall 
t? open ati not less than 5 P si.g. 

^f!w b i e yents ^ used, they shall be 
actuated by elements that operate at a 
temperature not exceeding 300* F. 


Table H-12— Maximum Allowable Size or Containers and Portable Tank* 


Container typo 


Flammable liquids 


Combustible 
liquids. 
Class III 

Class IA 

Class IB 

Class 1C 

Class II 

Glass or npproved plastic!.... 

Metal (other than DOT drums).... 

Safety cun*... 

Metal drums (DOT spec.).. 

1 pt. . 

... 1 qt. . 

1 gal. 

1 gal 

1 gal 

1 gal.. - 

2 gal...- 

60 gitf_ 

... 6gal.... 

... 60 pal.. 

5 gal.. 

5 gal.. 

60 gal. 

5 gal_..... 

6 gal. 

60 gal 

. 5 gal. 

. 5 gal. 
go gal. 

Approved portable tanks. 

660 gal. 

... 660gal... 

660 gal.. 

660 gal_ 

. 600 gab 


Container exemptions: (a) Medicines, leverages, foodstuffs, cosmetics, and other common consumer Items when 
packojrod according to commonly accepted practices, shall be exempt from the requirements of fcnbdlviidotti >\) hint 
(11) of this subparagraph. 


(iii) Size. Flammable and combustible 
liquids packaged for sale or use shall 
conform to Table H-12. 

(3) Design, construction, and capacity 
of storage cabinets —(i) Maximum ca¬ 
pacity. Not more than 60 gallons of flam¬ 
mable or 120 gallons of combustible li¬ 
quids may be stored in a storage cabinet. 

(ii) Fire resistance . Storage cabinets 
shall be designed and constructed to limit 
the internal temperature to not more 
than 325° F. when subjected to a 10- 
minute fire test using the standard time- 
temperature curve as set forth in Stand¬ 
ard Methods of Fire Tests of Building 
Construction and Materials. NFPA 251- 
1969. All joints and seams shall remain 
tight and the door shall remain securely 
closed during the fire test. Cabinets shall 
be labeled in conspicuous lettering, 
'•Flammable—Keep Fire Away.” 

(a) Metal cabinets constructed in the 
following manner shall be deemed to be 
in compliance. The bottom, top, door, and 
sides of cabinet shall be at least No. 18 
gage sheet iron and double walled with 
l 1 , 2 -inch air space. Joints shall be riv¬ 
eted, welded or made tight by some 
equally effective means. The door shall 
be provided with a three-point lock, and 
the door sill shall be raised at least 2 
inches above the bottom of the cabinet. 

( b) Wooden cabinets constructed in 
the following manner shall be deemed in 
compliance. The bottom, sides, and top 
shall be constructed of an approved 
grade of plywood at least 1 inch in thick¬ 
ness, which shall not break down or de¬ 
laminate under fire conditions. All joints 
shall be rabbetted and shall be fastened 
in two directions with flathead wood- 
screws. When more than one door is 
used, there shall be a rabbetted overlap 
of not less than 1 inch. Hinges shall be 
mounted in such a manner as not to lose 
their holding capacity due to loosening or 
burning out of the screws when subjected 
to the fire test. 

(4) Design and construction of inside 
storage rooms —(i) Construction. Inside 
storage rooms shall be constructed to 
meet the required fire-resistive rating 
for their use. Such construction shall 
comply with the test specifications set 
forth in Standard Methods of Fire Tests 
of Building Construction and Materials, 
NFPA 251-1969. Where an automatic 
sprinkler system is provided, the system 
shall be designed and installed in an ac¬ 
ceptable manner. Openings to other 
rooms or buildings shall be provided with 


noncombustible liquid-tight raised sills 
or ramps at least 4 inches in height, or 
the floor in the storage area shall be at 
least 4 inches below the surrounding 
floor. Openings shall be provided with ap¬ 
proved self-closing fire doors. The room 
shall be liquid tight where the walls 
join the floor. A permissible alternate to 
the sill or ramp is an open-grated trench 
inside of the room which drains to a safe 
location. Where other portions of the 
building or other properties are exposed, 
windows shall be protected as set forth 
in the Stan dard for Fire Doors and Win¬ 
dows, NFPA No. 80-1969, for class E or 
F openings. Wood at least 1 inch nominal 
thickness may be used for shelving, racks, 
dunnage, scuffboards, floor overlay, and 
similar installations. 

(ii) Rating and capacity. Storage in 
Inside storage rooms shall comply with 
Table H-13. 


Table H- 13 -Stoiugk in Inside Rooms 


Fire 

protection* 

provided 

Fin? 

resistance 

Maximum 

tfxo 

Total 
allowable 
quantities 
(gul*./8q. ft./ 
lloor area) 

Yes. 

. 2 hour?_ 

.. .100sq.ft_ 

10 

No. 

. 2 hours_ 

.. 500sq.ft_ 

4 

Yes.. 

. 1 hour. ... 

. IMsq.fl.... 

5 

No. .. 

. 1 hour.. 

.. 150 sq.ft.... 

2 


*Fire protection Bystem simll bo sprinkler, water 
spray, carbon dioxide, or other system. 


(iii) Wiring. Electrical wiring and 
equipment located in inside storage 
rooms used for class I liquids shall be 
approved under subpart S of this part 
for Class I, Division 2. Hazardous Loca¬ 
tions; for class n and class III liquids, 
shall be approved for general use. 

(iv) Ventilation. Every inside stor¬ 
age room shall be provided with either 
a gravity or a mechanical exhaust ven¬ 
tilation system. Such system shall be 
designed to provide for a complete 
change of air within the room at least 
six times per hour. If a mechanical ex¬ 
haust system is used, it shall be con¬ 
trolled by a switch located outside of 
the door. The ventilating equipment and 
any lighting fixtures shall be operated 
by the same switch. A pilot light shall 
be installed adjacent to the switch if 
class I flammable liquids are dispensed 
within the room. Where gravity ventila¬ 
tion is provided, the fresh air intake, as 
well as the exhaust outlet from the room, 
shall be on the exterior of the building 
in which the room is located. 

(v) Storage in inside storage rooms. 
In every Inside storage room there shall 
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Table 11-14—Indoor Container Storage 


Class liquid 


8toroge level 


Protected storage 
maximum per pile 


Unprotected storage 
maximum per pile 


Gallons Height Gallons Height 


1A .. Ground and upper floors. .—. 2,^750 

Basement. .. Not permitted 

IB. Ground and upper floors. 5,^600 

Basement . Not permitted 

IC.Ground and upper floors . 1 ^300? 

Basement .-. Not permitted 

II .. Ground and upper floors .. 10,500 

(300) 

Basement .. 

Combustible . Ground and upper floors . - (foot!) 

Basement .... H.2S0 

(450) 

Notb I: When 2 or more classes of materials are stored In a single pile, the maximum gallonogo permitted in that 
pile shall bo the smallest of the 2 or more separate maximum gallonages. , , .... . . 

Notk 2: Aisles shall be provided so that no container is more than 12 ft. from an aisle. Main aisles shall be at least 
8 ft. wide and side aisles at least 4 ft. wide. , . 

(Numbers In parentheses indicate corresponding number of 55-gal. drums.) 

Table H-15—Indoor Portable Tank Storage 


3 ft. 

660 

3 ft. 

(D 

(12) 

Not permlned 

(1) 

6 ft. 

1,375 

(25) 

Not permitted 

3 ft. 

(2) 

(1) 

6 ft. 

4,125 

3 ft. 

(2) 

(75) 

Not permitted 

(1) 

9 ft. 

4,125 

9 ft. 

(?) 

9 ft. 

(3) 

(75) 

Not permitted 

(3) 

16 ft. 

13,750 

12 ft. 

(?) 

9 ft. 
(3) 

(250) 

Not permitted 

(4) 


Class liquid 


Storage level 


Protected storage 
maximum per pllo 


Unprotected storage 
maximum per pile 


Gallons Height Gallons Height 


IA 

IB 

1C. 

II_..... 

Combustible 


Ground and upper floors. Not permitted 

Basement_____ Not permitted^ 

Ground and upper floors.. 20,000 7 ft. 

Basement.. Notpermitted 

Ground and upper floors. 40,000 14 rt. 

Basement...-. - „ 

Ground and upper floors. 40,000 

Basement. $000 7 ft. 

Ground and upper floors..—.. 00,000 14 It. 

Basement. . 20,000 7ft. 


Not permitted 
Not ponnitted 
2,000 7 ft. 

Not permitted 

5.500 7 ft. 

Not permitted 

6.500 7 ft. 

Not permit 1 i 

22,000 7 ft. 

Not permitted 


Note 1* When 2 or more classes of materials arc stored in a single pile, the maximum gallonoge permitted in that 
pile shall l>e the smallest of the 2 or more separate maximum gallonages. , . .. ^ 

Note 2: Aisles shall be provided so that no portable tank is more than 12 ft. from an able. Main aisles shall to 
at least 8 ft. wide and side aisles at least 4 ft. wide. 


be maintained one clear aisle at least 
3 feet wide. Containers over 30 gal¬ 
lons capacity shall not be stacked one 
upon the other. Dispensing shall be by 
approved pump or self-closing faucet 
only. 

< 5 > Storage inside building —(i) 
Egress. Flammable or combustible 
liquids, including stock for sale, shall 
not be stored so as to limit use of exits, 
stairways, or areas normally used for 
the safe egress of people. 

(ii) Containers. The storage of flam¬ 
mable or combustible liquids in con¬ 
tainers or portable tanks shall comply 
with subdivisions (iii) through (v) of 
this subparagraph. 

(iii) Office occupancies. Storage shall 
be prohibited except that which is re¬ 
quired for maintenance and operation 
of building and operation of equipment. 
Such storage shall be kept in closed 
metal containers stored in a storage 
cabinet or in safety cans or in an inside 
storage room not having a door that 
opens into that portion of the building 
used by the public. 

(iv) Mercantile occupancies and other 
retail stores. 

(a) In rooms or areas accessible to 
the public, storage shall be limited to 
quantities needed for display and normal 
merchandising purposes but shall not ex¬ 
ceed 2 gallons per square foot of gross 
floor area. The gross floor area used for 
computing the maximum quantity per¬ 
mitted shall be considered as that por¬ 
tion of the storage area actually being 
used for merchandising flammable and 
combustible liquids. 

(b) Where the aggregate quantity of 
additional stock exceeds 60 gallons of 
class IA, 120 gallons of class IB, 180 
gallons of class IC, 240 gallons of class 
n, or 500 gallons of combustible liquids, 
or any combination of flammable liquids 
exceeding 240 gallons, it shall be stored 
in a room or portion of the building 
that complies with the construction 
provisions for an inside storage room 
as prescribed in subparagraph (4) of this 
paragraph. For water miscible liquids, 
these quantities may be doubled. 

(c> Containers in a display area shall 
not be stacked more than 3 feet or two 
containers high, whichever is the 
greater, unless the stacking is done on 
fixed shelving or is otherwise satisfac¬ 
torily secured. 

(d> Shelving shall be of stable con¬ 
struction, of sufficient depth and ar¬ 
rangement such that containers dis¬ 
played thereon shal not be easily 
displaced. 

( e) Leaking containers shall be re¬ 
moved to a storage room or taken to a 
safe location outside the building and 
the contents transferred to an undam¬ 
aged container. 

<v> General purpose public ware¬ 
houses. Storage shall be in accordance 
with Table H-14 or H-15 and in build¬ 
ings or in portions of such buildings cut 
off by standard firewalls. Material creat¬ 
ing no fire exposure hazard to the flam¬ 
mable or combustible liquids may be 
stored in the same area. 


(vi> Flammable and combustible 
liquid warehouses or storage buildings, 
(a) If the storage building is located 50 
feet br less from a building or line of 
adjoining property that may be built 
upon, the exposing wall shall be a blank 
wall having a fire-resistance rating of at 
least 2 hours. - 

(b) The total quantity of liquids 
within a building shall not be restricted, 
but the arrangement of storage shall 
comply with Table H-14 or H-15. 

(c> Containers in piles shall be sepa¬ 
rated by pallets or dunnage where neces¬ 
sary to provide stability and to prevent 
excessive stress on container w’alls. 

( d ) Portable tanks stored over one tier 
high shall be designed to nest securely, 
without dunnage, and adequate materi¬ 


als handling equipment shall be avail¬ 
able to handle tanks safely at the upper 
tier level. 

(e) No pile shall be closer than 3 feet 
to the nearest beam, chord, girder, or 
other obstruction, and shall be 3 feet be¬ 
low sprinkler deflectors or discharge ori¬ 
fices of water spray, or other overhead 
fire protection systems. 

(/) Aisles of at least 3 feet wide shall 
be provided where necessary for reasons 
of access to doors, window’s or standpipe 
connections. 

(6) Storage outside buildings— (i> 
General. Storage outside buildings shall 
be in accordance with Table H-16 or 
H-17, and subdivisions (ii) and (iv) of 
this subparagraph. 


Table 1I-16-Outdoor Container Storage 


$ 


Class 


Maximum 
per pile 
gallons 
(see note 1) 


Distance to 

Distune© between property line that 
piles (see note 2) can bo built upon 
(see notes 3 and 4) 


Distance to 
street, alley, 
public way 
(see note 4) 


IA 



1,100 


ft. 

20 

20 

IB 



2.200 

5 

IC 



4,400 

5 

• 20 

II .. _ 



8,800 

5 

10 

Combustible- 



22,000 

6 

to 


ft- 

10 

to 

10 

5 

5 


Note 1: When 2 or more classes of materials ana stored in a single pile, the maximum gallonoge in 1,1111 1 
the smallest of the 2 or more separate gallonages. nennit approach of Are control 

Note 2: Within 200 ft. of each container, there shall be a 12-ft. wide access way io perum 

NotkT The distances listed apply to properties that ^doubled^ ^ ^ ^ 

wun-is. and such protection for exposures does not <imu^iir pile die distances in column 

Note 4: W'ben total quantity stored does not exceed 60 percent of maximum per pu , 
r,vtup<vl 50 nen’ont. but not less than 3 ft. 
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(ii) Maximum storage. A maximum of 
1,100 gallons of flammable or combusti¬ 
ble liquids may be located adjacent to 
buildings located on the same premises 
and under the same management pro¬ 
vided the provisions of subdivisions (a) 
and (b) of this subdivision are complied 
with. 

(a) The building shall be a one-story 
building devoted principally to the han¬ 
dling and storing of flammable or com- 


(iii) Spill containment. The storage 
area shall be graded in a manner to 
divert possible spills away from build¬ 
ings or other exposures or shall be sur¬ 
rounded by a curb at least 6 inches high. 
When curbs are used, provisions shall 
be made for draining of accumulations 
of ground or rain water or spills of flam¬ 
mable or combustible liquids. Drains 
shall terminate at a safe location and 
shall be accessible to operation under 
fire conditions. 

(iv) Security. The storage area shall 
be protected against tampering or tres¬ 
passers where necessary and shall be 
kept free of weeds, debris and other com¬ 
bustible material not necessary to the 
storage. 

(7) Fire control —(i) Extinguishers. 
Suitable fire control devices, such as 
small hose or portable fire extinguishers, 
shall be available at locations where 
flammable or combustible liquids are 
stored. 

[a) At least one portable fire extin¬ 
guishers having a rating of not less than 
12-B units shall be located outside of, 
but not more than 10 feet from, the door 
opening into any room used for storage. 

<b) At least one portable Are extin¬ 
guisher having a rating of not less than 
12-B units shall be located not less than 
10 feet, nor more than 25 feet, from any 
flammable liquid storage area located 
outside of a storage room but inside a 
building. 

(2) When sprinklers are provided, 
they shall be installed in an approved 
manner. 

(2) open flames and smoking shall 
not be permitted in flammable or com¬ 
bustible liquid storage areas. 

(3) Materials which will react with 
^ater shall not be stored In the same 
room with flammable or combustible 
liquids. 


bustible liquids or the building shall have 
2-hour fire-resistive exterior w’alls hav¬ 
ing no opening within 10 feet of such 
storage. 

<b) Where quantity stored exceeds 
1,100 gallons, or provisions of subdivi¬ 
sion (a) of this subdivision cannot be 
met, a minimum distance of 10 feet be¬ 
tween buildings and nearest container of 
flammable or combustible liquid shall 
be maintained. 


(e) Industrial plants —(1) Scope— 

(1) Application. This paragraph shall 
apply to those industrial plants where 

(a) The use of flammable or combus¬ 
tible liquids is incidental to the princi¬ 
pal business, or 

(b) Where flammable or combustible 
liquids are handled or used only in unit 
physical operations such as mixing, dry¬ 
ing, evaporating, filtering, distillation, 
and similar operations which do not in¬ 
volve chemical reaction. This paragraph 
shall not apply to chemical plants, re¬ 
fineries or distilleries. 

(ii) Exceptions. Where portions of 
such plants involve chemical reactions 
such as oxidation, reduction, halogcna- 
tion, hydrogenation, alkylation, polym¬ 
erization, and other chemical proc¬ 
esses, those portions of the plant shall 
be in accordance with paragraph (h) 
of this section. 

(2) Incidental storage or use of flam - 
mable and combustible liquids —(i) Ap- 
plication. This subparagraph shall be 
applicable to those portions of an indus¬ 
trial plant where the use and handling 
of flammable or combustible liquids is 
only incidental to the principal business, 
such as automobile assembly, con¬ 
struction of electronic equipment, fur¬ 
niture manufacturing, or other similar 
activities. 

(ii) Containers. Flammable or com¬ 
bustible liquids shall be stored in tanks 
or closed containers. 

(a) Except as provided in subdivisions 
<b) and (c) of this subdivision, all stor¬ 
age shall comply with paragraph (d) 
(3) or (4) of this section. 

(b) The quantity of liquid that may be 
located outside of an inside storage room 
or storage cabinet in a building or in 
any one fire area of a building shall not 
exceed: 

(1) 25 gallons of Class IA liquids in 
containers 
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(2) 120 gallons of Class IB. IC, IT, or 
in liquids in containers 

(3) 660 gallons of Class IB. IC, n, or 
ITT liquids in a single portable tank. 

(c) Where large quantities of flam¬ 
mable or combustible liquids are neces¬ 
sary, storage may be in tanks which 
shall comply with the applicable require¬ 
ments of paragraph (b) of this section. 

(iii) Separation and protection. Areas 
in which flammable or combustible 
liquids are transferred from one tank or 
container to another container shall be 
separated from other operations in the 
building by adequate distance or by con¬ 
struction having adequate fire resistance. 
Drainage or other means shall be pro¬ 
vided to control spills. Adequate natural 
or mechanical ventilation shall be 
provided. 

(iv) Handling liquids at point of final 
use. (a) Flammable liquids shall be kept 
in covered containers when not actually 
in use. 

<b) Where flammable or combustible 
liquids are used or handled, except in 
closed containers, means shall be pro¬ 
vided to dispose promptly and safely of 
leakage or spills. 

(c) Class I liquids may be used only 
where there are no open flames or other 
sources of ignition within the possible 
path of vapor travel. 

(d) Flammable or combustible liquids 
shall be drawn from or transferred into 
vessels, containers, or portable tanks 
within a building only through a closed 
piping system, from safety cans, by 
means of a device drawing through the 
top, or from a container or portable 
tanks by gravity through an approved 
self-closing valve. Transferring by 
means of air pressure on the container 
or portable tanks shall be prohibited. 

(3) Unit physical operations —(i) 
Application. This subparagraph shall be 
applicable in those portions of industrial 
plants where flammable or combustible 
liquids are handled or used in unit phys¬ 
ical operations such as mixing, drying, 
evaporating, filtering, distillation, and 
similar operations which do not involve 
chemical change. Examples are plants 
compounding cosmetics, pharmaceuti¬ 
cals, solvents, cleaning fluids, insecti¬ 
cides, and similar types of activities. 

(ii) Location. Industrial plants shall 
be located so that each building or unit 
of equipment is accessible from at least 
one side for firefighting and fire control 
purposes. Buildings shall be located with 
respect to lines of adjoining property 
which may be built upon as set forth in 
paragraph (h)(2) (i) and (ii) of this 
section except that the blank wall re¬ 
ferred to in paragraph (h) (2) (ii) of this 
section shall have a Are resistance rating 
of at least 2 hours. 

(iii) Chemical processes. Areas where 
unstable liquids are handled or small 
scale unit chemical processes are carried 
on shall be separated from the remainder 
of the plant by a fire wall of 2-hour 
minimum fire resistance rating. 

(iv) Drainage, (a) Emergency drain¬ 
age systems shall be provided to direct 
flammable or combustible liquid leak- 


Table H-17— Octdook Portable Tank Storage 


1 


2 

3 

4 

6 

Class 


Maximum 

Distance between 

Distance to 

Distance to 


per pile 
gallons 

piles 

property line that 
can be built upon 

street, alley 
public way 


IA. 


2,200 

ft. 

ft. 

ft. 


5 

20 

10 

IB... 


4.400 

6 

20 

10 

IC... 


8,800 

6 

20 

10 

11 ... _ 


17,600 
44,000 

6 

10 

.5 

Combustible. 


6 

10 

6 


Note 1: When 2 or more classes of materials are stored in a single pile, the maximum gallonage in that pile shall 
be the the smallest of the 2 or more separate gallonages. 

Note 2: Within 200 ft. of each portable tank, there shall be a 12-ft. wide access way to permit approach of fire con¬ 
trol apparatus. 

Note 3: The distances listed apply to properties that have protection for exposures as defined. If there are exposures, 
are! such protection for exposures does not exist, the distances in column 4 shall be doubled. 

Note 4. When total quantity stored does not exceed 60 percent of maximum per pile, the distances in columns 
4 and 6 may be reduced 60 percent, but not less thou 3 ft. 
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age and fire protection water to a safe 
location. This may require curbs, scup¬ 
pers. or special drainage systems to con¬ 
trol the spread of fire; see paragraph 
(b> (2) (vii) (b) of this section. 

<b> Emergency drainage systems, if 
connected to public sewers or discharged 
into public waterways, shall be equipped 
with traps or separators. 

(O The industrial plant shall be de¬ 
signed and operated to prevent the nor¬ 
mal discharge af flammable or com¬ 
bustible liquids into public waterways, 
public sewers, or adjoining property. 

<v> Ventilation, ta) Areas as defined 
in subdivision (i) of this subparagraph 
using Class I liquids shall be ventilated 
at a rate of not less than 1 cubic foot 
per minute per square foot of solid floor 
area. This shall be accomplished by natu¬ 
ral or mechanical ventilation with dis¬ 
charge or exhaust to a safe location out¬ 
side of the building. Provision shall be 
made for introduction of makeup air in 
such a manner as not to short circuit the 
ventilation. Ventilation shall be arranged 
to include all floor areas or pits where 
flammable vapors may collect. 

(b) Equipment used in a building and 
the ventilation of the building shall be 
designed so as to limit flammable vapor- 
air mixtures under normal operating 
conditions to the interior of equipment, 
and to not more than 5 feet from equip¬ 
ment which exposes Class I liquids to the 
air. Examples of such equipment are dis¬ 
pensing stations, open centrifuges, plate 
and frame filters, open vacuum filters, 
and surfaces of open equipment. 

(vi) Storage and handling. The stor¬ 
age. transfer, and handling of liquid 
shall comply with paragraph (h)(4) of 
this section. 

(4) Tank vehicle and tank car loading 
and unloading, (i) Tank vehicle and tank 
car loading or unloading facilities shall 
be separated from aboveground tanks, 
warehouses, other plant buildings or 
nearest line of adjoining property which 
may be built upon by a distance of 25 
feet for Class I liquids and 15 feet for 
Class n and Class in liquids measured 
from the nearest position of any fill stem. 
Buildings for pumps or shelters for per¬ 
sonnel may be a part of the facility. 
Operations of the facility shall comply 
with the appropriate portions of para¬ 
graph (f) (3) of this section. 

(5) Fire control —<i) Portable and spe¬ 
cial equipment. Portable fire extinguish¬ 
ment and control equipment shall be 
provided in such quantities and types 
as are needed for the special hazards of 
operation and storage. 

(ii) Water supply. Water shall be 
available in volume and at adequate pres¬ 
sure to supply water hose streams, foam- 
producing equipment, automatic sprin¬ 
klers. or water spray systems as the need 
is indicated by the special hazards of 
operation, dispensing and storage. 

(iii) Special extinguishers. Special ex¬ 
tinguishing equipment such as that uti¬ 
lizing foam, inert gas, or dry chemical 
shall be provided as the need is indicated 
by the special hazards of operation dis¬ 
pensing and storage. 
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(iv) Special hazards. Where the need 
is indicated by special hazards of opera¬ 
tion, flammable or combustible liquid 
processing equipment, major piping, and 
supporting steel shall be protected by 
approved water spray systems, deluge 
systems, approved fire-resistant coatings, 
insulation, or any combination of these. 

<v> Maintenance. All plant fire pro¬ 
tection facilities shall be adequately 
maintained and periodically inspected 
and tested to make sure they arc always 
in satisfactory operating condition, and 
they will serve their purpose in time of 
emergency. 

(6) Sources of ignition —(i) General. 
Adequate precautions shall be taken to 
prevent the ignition of flammable vapors. 
Sources of ignition include but Eire not 
limited to open flames; lightning; smok¬ 
ing; cutting and welding; hot surfaces; 
frictional heat; static, electrical, and me¬ 
chanical sparks; spontaneous ignition, 
including heat-producing chemical re¬ 
actions; and radiant heat. 

(ii) Grounding. Class I liquids shall 
not be dispensed into containers unless 
the nozzle and container are electrically 
interconnected. Where the metallic floor- 
plate on which the container stands while 
filling is electrically connected to the fill 
stem or where the fill stem is bonded to 
the container during filling operations 
by means of a bond wire, the provisions 
of this section shall be deemed to have 
been complied with. 

(7) Electrical —(i> Equipment, (a) All 
electrical wiring and equipment shall be 
installed according to the requirements 
of Subpart S of this part. 

(t>) Locations where flammable vapor- 
air mixtures may exist under normal op¬ 
erations shall be classified Class I, 
Division 1 according to the requirements 
of Subpart S of this part. For those pieces 
of equipment installed in accordance 
with subparagraph (3) (v) (b) of this 
paragraph, the Division 1 area shall ex¬ 
tend 5 feet in all directions from all 
points of vapor liberation. All areas 
within pits shall be classified Division 1 
if any part of the pit is within a Division 
1 or 2 classified area, unless the pit is 
provided with mechanical ventilation. 

(c) Locations where flammable vapor- 
air mixtures may exist under abnormal 
conditions and for a distance beyond Di¬ 
vision 1 locations shall be classified Divi¬ 
sion 2 according to the requirements of 
Subpart S of this part. These locations 
include an area within 20 feet horizon¬ 
tally. 3 feet vertically beyond a Division 
1 area, and up to 3 feet above floor or 
grade level within 25 feet, if indoors, or 
10 feet if outdoors, from any pump, 
bleeder, withdrawal fitting, meter, or 
similar device handling Class I liquids. 
Pits provided with adequate mechanical 
ventilation within a Division 1 or 2 area 
shall be classified Division 2. If Class II 
or Class III liquids only are handled, 
then ordinary electrical equipment is 
satisfactory though care shall be used 
in locating electrical apparatus to pre¬ 
vent hot metal from falling into open 
equipment. 

(d) Where the provisions of subdivi¬ 
sions (a), (b), and (c), of this subdivi¬ 


sion require the installation of electrical 
equipment suitable for Class I, Division 
1 or Division 2 locations, ordinary elec¬ 
trical equipment including switchgear 
may be used if installed in a room or en¬ 
closure which is maintained under posi¬ 
tive pressure with respect to the 
hazardous area. Ventilation makeup air 
shall be uncontaminated by flammable 
vapors. 

(8) Repairs to equipment. Hot work, 
such as welding or cutting operations, 
use of spark-producing power tools, and 
chipping operations shall be permitted 
only under supervision of an individual 
in responsible charge. The individual in 
responsible charge shall make an inspec¬ 
tion of the area to be sure that it is safe 
for the work to be done and that safe 
procedures will be followed for the work 
specified. 

(9) Housekeeping —(i) General. Main¬ 
tenance and operating practices shall be 
in accordance with established proce¬ 
dures which will tend to control leakage 
and prevent the accidental escape of 
flammable or combustible liquids. Spills 
shall be cleaned up promptly. 

(ii) Access. Adequate aisles shall be 
maintEiined for unobstructed movement 
of personnel and so that fire protection 
equipment can be brought to bear on 
any part of flammable or combustible 
liquid storage, use, or any unit physical 
operation. 

(iii) Waste and residue. Combustible 
waste material and residues in a building 
or unit operating area shall be kept to a 
minimum, stored in covered metal recep¬ 
tacles and disposed of daily. 

(iv) Clear zone. Ground area around 
buildings and unit operating areas shall 
be kept free of weeds, trash, or other 
unnecessary combustible materials. 

(f) Bulk plants—{ 1) Storage—( i) 
Class I liquids. Class I liquids shall be 
stored in closed containers, or in storage 
tanks above ground outside of buildings, 
or underground in accordance with 
paragraph (b) of this section. 

(ii) Class II and III liquids. Class H 
and Class IH liquids shall be stored in 
containers, or in tanks within buildings 
or above ground outside of buildings, or 
underground in accordance with para¬ 
graph (b) of this section. 

(iii) Piling containers. Containers of 
flammable or combustible liquids when 
piled one upon the other shall be sepa¬ 
rated by dunnage sufficient to provide 
stability and to prevent excessive stress 
on container walls. The height of the 
pile shall be consistent with the stability 
and strength of containers. 

(2) Buildings —(i) Exits. Rooms in 
which flammable or combustible liquids 
are stored or handled by pumps shall 
have exit facilities arranged to prevent 
occupants from being trapped in the 
event of fire. 

(ii) Heating. Rooms in which Class I 
liquids are stored or handled shall be 
heated only by means not constituting a 
source of ignition, such as steam or hot 
water. Rooms containing heating appli- 
ances involving sources of ignition shall 
be located and arranged to prevent entry 
of flammable vapors. 
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(iii) Ventilation. (a) Ventilation shall 
be provided for all rooms, buildings, or 
enclosures in which Class I liquids are 
pumped or dispensed. Design of ventila¬ 
tion systems shall take into account the 
relatively high specific gravity of the 
vapors. Ventilation may be provided by 
adequate openings in outside walls at 
floor level unobstructed except by 
louvers or coarse screens. Where natural 
ventilation is inadequate, mechanical 
ventilation shall be provided. 

(b) Class I liquids shall not be stored 
or handled within a building having a 
basement or pit into which flammable 
vapors may travel, unless such area is 
provided with ventilation designed to 
prevent the accumulation of flammable 
vapors therein. 

(c) Containers of Class I liquids shall 
not be drawn from or filled within build¬ 
ings unless provision is made to prevent 
the accumulation of flammable vapors 
in hazardous concentrations. Where 
mechanical ventilation is required, it 
shall be kept in operation while flam¬ 
mable liquids are being handled. 

(3> Loading and unloading facilities — 

(i) Separation. Tank vehicle and tank 
car loading or unloading facilities shall 
be separated from aboveground tanks, 
warehouses, other plant buildings or 
nearest line of adjoining property that 
may be built upon by a distance of 25 
feet for Class I liquids and 15 feet for 
Class II and Class in liquids measured 
from the nearest position of any fill 
spout. Buildings for pumps or shelters for 
personnel may be a part of the facility. 

(ii> Class restriction. Equipment such 
as piping, pumps, and meters used for 
the transfer of Class I liquids between 
storage tanks and the fill stem of the 
loading rack shall not be used for the 
transfer of Class n or Class m liquids. 

(iii) Valves. Valves used for the final 
control for filling tank vehicles shall be 
of the self-closing type and manually 
held open except where automatic means 
are provided for shutting off the flow 
when the vehicle is full or after filling of 
a preset amount. 

(iv) Static protection. ( a ) Bonding 
facilities for protection against static 
sparks during the loading of tank ve¬ 
hicles through open domes shall be 
provided: 

(f) Where Class I liquids are loaded, 
or 

(2) Where Class II or Class in liquids 
are loaded into vehicles which may con¬ 
tain vapors from previous cargoes of 
Class I liquids. 

<b) Protection as required in (a) of 
this subdivision (iv) shall consist of a 
metallic bond wire permanently electri¬ 
cally connected to the fill stem or to 
some part of the rack structure in elec¬ 
trical contact with the fill stem. The 
free end of such wire shall be provided 
with a clamp or equivalent device for 
convenient attachment to some metallic 
Part in electrical contact with the cargo 
tank of the tank vehicle. 

<c) Such bonding connection shall be 
made fast to the vehicle or tank before 
dome covers are raised and shall remain 
ln place until filling is completed and all 
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dome covers have been closed and 
secured. 

(d) Bonding as specified in (a). (5), 
and (c) of this subdivision is not 
required: 

(1) Where vehicles are loaded exclu¬ 
sively with products not having a static 
accumulating tendency, such as asphalt, 
most crude oils, residual oils, and water 
soluble liquids; 

(2) Where no Class I liquids are han¬ 
dled at the loading facility and the tank 
vehicles loaded are used exclusively for 
Class n and Class III liquids: and 

(3) Where vehicles are loaded or un¬ 
loaded through closed bottom or top 
connections. 

(e) Pilling through open domes into 
the tanks of tank vehicles or tank cars, 
that contain vapor-air mixtures within 
the flammable range or where the liquid 
being filled can form such a mixture, 
shall be by means of a downspout which 
extends near the bottom of the tank. This 
precaution is not required when loading 
liquids which are nonaccumulators of 
static charges. 

(v) Strap currents. Tank car loading 
facilities where Class I liquids are loaded 
through open domes shall be protected 
against stray currents by bonding the 
pipe to at least one rail and to the rack 
structure if of metal. Multiple lines en¬ 
tering the rack area shall be electrically 
bonded together. In addition, in areas 
where excessive stray currents are known 
to exist, all pipe enteiing the rack area 
shall be provided with insulating sections 
to electrically isolate the rack piping 
from the pipelines. No bonding between 
the tank car and the rack or piping is 
required during either loading or unload¬ 
ing of Class II or III liquids. 

(vi) Container filling facilities. Class I 
liquids shall not be dispensed into con¬ 
tainers unless the nozzle and container 
are electrically interconnected. Where 
the metallic floorplate on which the con¬ 
tainer stands while filling is electrically 
connected to the fill stem or where the fill 
stem is bonded to the container during 
filling operations by means of a bond 
wire, the provisions of this section shall 
be deemed to have been complied with. 

(4) Wharves —(i) Definition, applica¬ 
tion. The term wharf shall mean any 
wharf, pier, bulkhead, or other structure 
over or contiguous to navigable water 
used in conjunction with a bulk plant, 
the primary function of.which is the 
transfer of flammable or combustible 
liquid cargo in bulk between the bulk 
plant and any tank vessel, ship, barge, 
lighter boat, or other mobile floating 
craft; and this subparagraph shall apply 
to all such installations except Marine 
Service Stations as covered in paragraph 
(g) of this section. 

(ii) Package cargo. Package cargo of 
flammable and combustible liquids, in¬ 
cluding full and empty drums, bulk fuel, 
and stores may be handled over a wharf 
and at such times and places as may be 
agreed upon by the wharf superintendent 
and the senior deck officer on duty. 

(iii) Location. Wharves at which flam¬ 
mable or combustible liquid cargoes are 
to be transferred in bulk quantities to 
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or from tank vessels shall be at least 100 
feet from any bridge over a navigable 
waterway, or from an entrance to or 
superstructure of any vehicular or rail¬ 
road tunnel under a waterway. The ter¬ 
mination of the wharf loading or un¬ 
loading fixed piping shall be at least 
200 feet from a bridge or from an en¬ 
trance to or superstructure of a tunnel. 

(iv) Design and construction. Sub¬ 
structure and deck shall be substan¬ 
tially designed for the use intended. Deck 
may employ any material which will 
afford the desired combination of flexi¬ 
bility, resistance to shock, durability, 
strength, and fire resistance. Heavy 
timber construction is acceptable. 

(v) Tanks. Tanks used exclusively for 
ballast water or Class n or Class III 
liquids may be installed on suitably de¬ 
signed wharves. 

(vi) Pumps. Loading pumps capable 
of building up pressures in excess of the 
safe working pressure of cargo hose or 
loading arms shall be provided with by¬ 
passes, relief valves, or other arrange¬ 
ment to protect the loading facilities 
against excessive pressure. Relief devices 
shall be tested at not more than yearly 
intervals to determine that they func¬ 
tion satisfactorily at the pressure at 
which they are set. 

(vii) Hoses and couplings. All pressure 
hoses and couplings shall be inspected 
at intervals appropriate to the service. 
The hose and couplings shall be tested 
with the hose extended and using the 
“inservice maximum operating pres¬ 
sures.” Any hose showing material de¬ 
teriorations. signs of leakage, or weak¬ 
ness in its carcass or at the couplings 
shall be withdrawn from service and re¬ 
paired or discarded. 

(viii) Piping and fittings. Piping, 
valves, and fittings shall be in accordance 
with paragraph <c) of this section, with 
the following exceptions and additions: 

(a) Flexibility of piping shall be as¬ 
sured by appropriate layout and arrange¬ 
ment of piping supports so that motion 
of the wharf structure resulting from 
wave action, currents, tides, or the moor¬ 
ing of vessels will not subject the pipe 
to repeated strain beyond the elastic 
limit. 

(b) Pipe joints depending upon the 
friction characteristics of combustible 
materials or grooving of pipe ends for 
mechanical continuity of piping shall 
not be used. 

(c) Swivel joints may be used in piping 
to which hoses are connected, and for 
articulated swivel-joint transfer systems, 
provided that the design is such that the 
mechanical strength of joint will not be 
impaired if the packing material should 
fail, as by exposure to fire. 

id) Piping systems shall contain a 
sufficient number of valves to operate 
the system properly and to control the 
flow of liquid in nonnal operation and 
in the event of physical damage. 

(e) In addition to the requirements of 
subdivision <d) of this subdivision, each 
line conveying flammable liquids lead¬ 
ing to a wharf shall be provided with a 
readily accessible block valve located on 
shore near the approach to the wharf and 
outside of any diked area. Where more 
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than one line is Involved, the valves shall 
be grouped in one location. 

(/) Means of easy access shall be pro¬ 
vided for cargo Jine valves located below 
the wharf deck. 

(fir) Pipelines on flammable or com¬ 
bustible liquids wharves shall be 
adequately bonded and grounded. If 
excessive stray currents are encountered, 
insulting points shall be installed. 
Bonding and grounding connections on 
all pipelines shall be located on wharf - 
side of hose-riser insulating flanges, if 
used, and shall be accessible for 
inspection. 

(h) Hose or articulated swivel-joint 
pipe connections used for cargo transfer 
shall be capable of accommodating the 
combined effects of change in draft and 
maximum tidal range, and mooring lines 
shall be kept adjusted to prevent the 
surge of the vessel from placing stress 
on the cargo transfer system. 

(f) Hose shall be supported so as to 
avoid kinking and damage from chafing. 

<vi) Fire protection. Suitable portable 
fire extinguishers with a rating of not 
less than 12-BC shall be located within 
75 feet of those portions of the facility 
where fires are likely to occur, such as 
hose connections, pumps, and separator 
tanks. 

(a) Where piped water is available, 
ready-connected fire hose in size ap¬ 
propriate for the water supply shall be 
provided so that manifolds where con¬ 
nections are made and broken can be 
reached by at least one hose stream. 

(b) Material shall not be placed on 
wharves in such a manner as to obstruct 
access to firefighting equipment, or im¬ 
portant pipeline control valves. 

(c) Where the wharf is accessible to 
vehicle traffic, an unobstructed roadway 
to the shore end of the wharf shall be 
maintained for access of firefighting 
apparatus. 

(vii) Operations control. Loading or 
discharging shall not commence until the 
wharf superintendent and officer in 
charge of the tank vessel agree that the 
tank vessel is properly moored and all 
connections are properly made. Mechan¬ 
ical work shall not be performed on the 
wharf during cargo transfer: except 
under special authorization based on a 
review of the area involved, methods to 
be employed, and precautions necessary. 

(5) Electrical equipment —(i) Appli¬ 
cation. This subparagraph shall apply to 
areas where class I liquids are stored or 
handled. For areas where class II or 
class III liquids only are stored or 
handled, the electrical equipment may 
be installed in accordance with the pro¬ 
visions of subpart S of this part, for 
ordinary locations. 

(ii) Conformance. All electrical equip¬ 
ment and wiring shall be of a type speci¬ 
fied by and shall be installed in accord¬ 
ance with subpart S of this part. 

(iii) Classification. So far as it applies 
Table H-18 shall be used to delineate 
and classify hazardous areas for the pur¬ 
pose of installation of electrical equip¬ 
ment under normal circumstances. In 
Table H-18 a classified area shall not 
extend beyond an unpierced wall, roof, 


or other solid partition. The area classi¬ 
fications listed shall be based on the 
premise that the installation meets the 
applicable requirements of this section 
in all respects. 

(6) Sources of ignition. Class I liquids 
shall not be handled, drawn, or dispensed 
where flammable vapors may reach a 
source of Ignition. Smoking shall be pro¬ 
hibited except in designated localities. 
“No Smoking ,, signs shall be conspicu¬ 
ously posted where hazard from flam¬ 
mable liquid vapors is normally present. 

(7) Drainage and waste disposal. Pro¬ 
vision shall be made to prevent flamma¬ 
ble or combustible liquids which may be 
spilled at loading or unloading points 
from entering public sewers and drain¬ 
age systems, or natural waterways. Con¬ 
nection to such sewers, drains, or water¬ 
ways by which flammable or combustible 
liquids might enter shall be provided 


with separator boxes or other approved 
means whereby such entry is precluded. 
Crankcase drainings and flammable or 
combustible liquids shall not be dumped 
into sewers, but shall be stored in tanks 
or tight drums outside of any building 
until removed from the premises. 

(8) Fire control. Suitable fire-control 
devices, such as small hose or portable 
fire extinguishers, shall be available to lo¬ 
cations where fires are likely to occur. 
Additional fire-control equipment may 
be required where a tank of more than 
50,000 gallons individual capacity con¬ 
tains class I liquids and where an un¬ 
usual exposure hazard exists from sur¬ 
rounding property. Such additional fire- 
control equipment shall be sufficient to 
extinguish a fire in the largest tank. 
The design and amount of such equip¬ 
ment shall be in accordance with ap¬ 
proved engineering standards. 


TABLE n-18 -Electrical Equipment Hazardous Arras-Bule Plants 


Location 


NEC Class 
I Group D 
division 


Extent of classified area 


Tank vehicle and tank car:» 

Loading through open dome.. 


Loading through bottom connections 
with atmospheric venting. 


Loading through closed dome with 
atmospheric venting. 


Loading through closed dome with 
vapor recovery. 

Bottom loading with vapor recovery or 
any bottom unloading. 

Drum and container filling: 

Outdoors, or indoors with adequate 
ventilation. 


Outdoors, or indoors with adequate 
ventilation. 


Tank—A1 K> veg rou ml: 

Shell, ends, or roof and dike area....... 

Vent.. 

Floating roof-..-- 

Pits: 

Without mechanical ventilation. 

With mechuuical ventilation_ 

Containing valves, fittings or piping, 
and not withlu a division 1 or 2 
classified area. . 

Pumps, bleeders, withdrawal fittings, 
meters and similar devices: 

Indoors... 


Outdoors. 


St orage and repair garage for lank vehicles.. 


Drainage ditches, separators, iminmndiug 2 

basins. 

Garages for other than tank vehicles. Ordinary 

Outdoor drum storage.... Ordinary 

Indoor warehousing where there is no Ordinary 
flammable liquid transfer. 

Otlice and rest rooms... Ordinary 


1 Within 3 feet of edgo of dome, extending In all directions. 

2 Area between 3 feet and 6 feet from edge of dome, extending 

In all directions. 

1 Within 3 foot of point of venting to atmosphere extending 

in all directions. . . 

2 Area between 3 foot and 5 feet from point of venting to 

atmosphere, extending In all directions. Also up to 18 
inches above grade within a horizontal radius of 10 feet 
from point of loading connection. 

1 Within 3 feet of open end of vent, extending In all directions. 

2 Area between 3 feet and ft feet from open end of vent, 

extending In all directions. Also within 3 feet of edge of 
dome, extending in all dlrecUons. 

2 Within 3 feet of point of connection of both fill and vapor 
lines, extending in all directions. 

2 Within 3 feet of point of connections extending in all direc¬ 
tions. Also up to 18 inches above grade within a horizontal 
radius of 10 feet from point of connection. 

1 Within 3 feet of vent gnd fill opening, extending in all 

directions. __ , 

2 Area between 3 feet and 5 feet from vent or fill opening, 

extending in all directions. Also up to 18 Inches above 
floor or grado level within a horizontal radius of 10 foet 
from vent or fill opening. . . - 

1 Within 3 feet of vent and fill opening, extending In all 

directions. __ , 

2 Area be t wee n 3 feet and 5 feet from vent or fill opening, 

extending in oil directions. Also up to 18 Inches above 
floor or grade level within a horizontal radius of 10 feet 
from vent or fill opening. 

2 Within 10 feet from shell, ends, or roof of tank, Area Inside 
dikes to level of top of dike. 

1 Within ft feet of open end of vent, extending In all directions. 

2 Art® between & feet and 10 foet from open end of vent, 

extending in all directions. 

1 Area above the roof and within the shell. 

1 Entire area within pit if any part is within a Division 1 or 

2 classified area. _ . , , . 

2 Entire area within pit If any part is within & Division 1 or 

2 classified area. 

2 Entire pit. 


Within ft feet of any edge of such devices, extending In ul 
directions. Also up to 3 feet above floor or grade lev>i 
w ithin 2ft feet horizontally from any edge of such devices. 

Within 3 feet of any edge of such devices, extending In an 
directions. Also up to 18 inches above grade level within iu 
foet horizontally from any edge of such devices. 

All pits or spaces below floor level. 

Area up to 18 inches above floor or grade level for enure 
storage or repair garage. . . .. 

Area up to 18 Inches above ditch, separator 
up to 18 inches above grade within 16 feet horizontally 

If there i: any opening to tlu'sc rooms within theextentiof an 
outdoor classified area, the entire room shall be 
the same as the area classification nt tiio point of 

If there tsnny opening to these rooms within the«tentdfan 
Indoor classified area, the room shall l»e classified the sa* 1 
as If the wall, curb or partition did not exist. 


* When classifying the extent of the area, consideration shall be given to the fact that tank cars °f 
nay be spotted at varying points. Therefore, the extremities of the loading or unloading positions shall dc u.. 
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( g) Service stations —(1) Storage and 
handling —(i) General provisions, (a) 
Liquids shall be stored in approved closed 
containers not exceeding 60 gallons ca¬ 
pacity, in tanks located underground, in 
tanks in special enclosures as described 
in subdivision (ii) of this subparagraph, 
or in aboveground tanks as provided for 
in subparagraphs (4) (ii) (a), ( b ), and 
(c> of this paragraph, 

( b ) Aboveground tanks, located in an 
adjoining bulk plant, may be connected 
by piping to service station underground 
tanks if, in addition to valves at above¬ 
ground tanks, a valve is also in¬ 
stalled within control of service station 
personnel. 

(c) Apparatus dispensing class I liq¬ 
uids into the fuel tanks of motor ve¬ 
hicles of the public shall not be located 
at a bulk plant unless separated by a 
fence or similar barrier from the area in 
which bulk operations are conducted. 

<d> The provisions of (a) of this sub¬ 
division shall not prohibit the temporary 
use of movable tanks in conjunction with 
the dispensing of flammable or com¬ 
bustible liquids into the fuel tanks of 
motor vehicles or other motorized equip¬ 
ment on premises not normally acces¬ 
sible to the public. Such installations 
shall only be made under permit from 
the enforcing authority. The permit shall 
include a definite time limit. 

(c) The provisions of (a) of this sub¬ 
division shall not prohibit the dispensing 
of flammable liquids in the open from a 
tank vehicle to a motor vehicle. Such 
dispensing shall be permitted provided: 

(1 ) The tank vehicle complies with the 
requirements covered in the Standard on 
Tank Vehicles for Flammable Liquids, 
NFPA 385-1966. 

(2) The dispensing is done on prem¬ 
ises not open to the public. 

(3) The motor vehicles are owned or 
operated by a commercial, industrial, or 
governmental agency. 

(4) The dispensing hose does not ex¬ 
ceed 50 feet in length. 

(5) The dispensing nozzle is a listed 
automatic-closing type without a latch- 
open device. 

</> Class I liquids shall not be stored 
or handled within a building having a 
basement or pit into which flammable 
vapors may travel, unless such area is 
provided with ventilation designed to pre¬ 
vent the accumulation of flammable 
vapors therein. 

[ g> Accurate inventory records shall 
be maintained and reconciled on all class 
I liquid storage tanks for possible indica¬ 
tion of leakage from tanks or piping. 

( ii) Special enclosures. (a ) When in¬ 
stallation of tanks in accordance with 
Paragraph «b)(3) of this section is im¬ 
practical because of property or building 
limitations, tanks for flammable or com¬ 
bustible liquids may be installed in build¬ 
ings if properly enclosed. 

( b> The enclosure shall be substan¬ 
tially liquid and vaportight without 
backfill. Sides, top. and bottom of the 
enclosure shall be of reinforced concrete 
at least 6 inches thick, with openings for 
inspection through the top only. Tank 
connections shall be so piped or closed 
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that neither vapors nor liquid can escape 
into the enclosed space. Means shall be 
provided whereby portable equipment 
may be employed to discharge to the out¬ 
side any liquid or vapors which might ac¬ 
cumulate should leakage occur. 

(c) At automotive service stations 
provided in connection with tenant or 
customer parking facilities at or below 
grade level in large buildings of commer¬ 
cial, mercantile, or residential occupancy, 
tanks containing class I liquids, installed 
of necessity in accordance with ( b ) of 
this subdivision, shall not exceed 6,000 
gallons individual or 18,000 gallons ag¬ 
gregate capacity. 

(iii) Inside buildings, (a) Except 
where stored in tanks as provided in 
subdivision (ii) of this subparagraph, no 
class I liquids shall be stored within any 
service station building except in closed 
containers of aggregate capacity not ex¬ 
ceeding 60 gallons. One container not 
exceeding 60 gallons capacity equipped 
with an approved pump is permitted. 

(b) Class I liquids may be transferred 
from one container to another in lubri¬ 
cation or service rooms of a service sta¬ 
tion building provided the electrical in¬ 
stallation complies with Table H-19 and 
provided that any heating equipment 
complies with subparagraph (6) of this 
paragraph. 

(c) Class n and class III liquids may 
be stored and dispensed inside service 
station buildings from tanks of not more 
than 120 gallons capacity each. 

(iv) Labeling. No sale or purchase of 
any class I, n. or III liquids shall be made 
in containers unless such containers are 
clearly marked with the name of the 
product contained therein. 

(v) Dispensing into portable con¬ 
tainers. No delivery of any class I liquids 
shall be made into portable containers 
unless the container is constructed of 
metal, has a tight closure with screwed 
or spring cover, and is fitted with a spout 
or so designed that the contents can be 
poured without spilling. 

(2) Private stations. Service stations 
not accessible to or open to the public 
do not require an attendant or super¬ 
visor. Such stations may be used by com¬ 
mercial, industrial, governmental, or 
manufacturing establishments. 

(3) Dispensing systems —(i) Location. 
Dispensing devices at automotive serv¬ 
ice stations shall be so located that all 
parts of the vehicle being served will be 
on the premises of the service station. 

(ii) Inside location. Approved dispens¬ 
ing units may be located inside of build¬ 
ings. The dispensing area shall be sep¬ 
arated from other areas in an approved 
manner. The dispensing unit and its 
piping shall be mounted either on a con¬ 
crete island or protected against collision 
damage by suitable means and shall be 
located in a position where it cannot be 
struck by a vehicle descending a ramp 
or other slope out of control. The dis¬ 
pensing area shall be provided with an 
approved mechanical or gravity ventila¬ 
tion system. When dispensing units are 
located below grade, only approved me¬ 
chanical ventilation shall be used and the 
entire dispensing area shall be protected 
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by an approved automatic sprinkler sys¬ 
tem. Ventilating systems shall be elec¬ 
trically interlocked with gasoline dis¬ 
pensing units so that the dispensing units 
cannot be operated unless the ventilating 
fan motors are energized. 

(iii) Emergency power cutoff. A 
clearly identified and easily accessible 
switch(es) or a circuit breaker(s) shall 
be provided at a location remote from 
dispensing devices, including remote 
pumping systems, to shut off the power to 
all dispensing devices in the event of an 
emergency. 

(iv) Dispensing units, (a) Class I liq¬ 
uids shall be transferred from tanks by 
means of fixed pumps so designed and 
equipped as to allow control of the flow 
and to prevent leakage or accidential 
discharge. 

(b) Dispensing devices for class I liq¬ 
uids shall be of approved type. 

(c) Class I liquids shall not be dis¬ 
pensed by pressure from drums, barrels, 
and similar containers. Approved pumps 
taking suction through the top of the 
container or approved self-closing fau¬ 
cets shall be used. 

(d) The dispensing units, except those 
attached to containers, shall be mounted 
either on a concrete island or protected 
against collision damage by suitable 
means. 

(v) Remote Pumping systems. 

(a) This Subdivision shall apply to 
systems for dispensing class I liquids 
where such liquids are transferred from 
storage to individual or multiple dispens¬ 
ing units by pumps located elsewhere 
than at the dispensing units. 

(b) Pumps shall be designed or 
equipped so that no part of the system 
will be subjected to pressures above its 
allowable working pressure. Pumps in¬ 
stalled above grade, outside of buildings, 
shall be located not less than 10 feet from 
lines of adjoining property which may be 
built upon, and not less than 5 feet from 
any building opening. When an outside 
pump location is impractical, pumps 
may be installed inside of buildings, as 
provided for dispensers in subdivision 
(ii) of this subparagraph, or in pits as 
provided in subdivision (c) of this sub¬ 
division. Pumps shall be substantially 
anchored and protected against physical 
damage by vehicles. 

(c) Pits for subsurface pumps or pip¬ 
ing manifolds of submersible pumps shall 
withstand the external forces to which 
they may be subjected without damage 
to the pump, tank, or piping. The pit 
shall be no larger than necessary for in¬ 
spection and maintenance and shall be 
provided with a fitted cover. 

id) A control shall be provided that 
will permit the pump to operate only 
when a dispensing nozzle is removed from 
its bracket on the dispensing unit and 
the switch on this dispensing unit is 
manually actuated. This control shall 
also stop the pump when all nozzles 
have been returned to their brackets. 

(e) An approved impact valve, incor¬ 
porating a fusible link, designed to close 
automatically in the event of severe im¬ 
pact or fire exposure shall be properly 
installed in the dispensing supply line at 
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the base of each individual dispensing 
device. 

(/) Testing. After the completion of 
the installation, including any paving, 
that section of the pressure piping sys¬ 
tem between the pump discharge and 
the connection for the dispensing facility 
shall be tested for at least 30 minutes at 
the maximum operating pressure of the 
system. Such tests shall be repeated at 
5-year intervals thereafter. 

<vi) Delivery nozzles, (a) Hose-nozzle 
valves of either the manual or auto¬ 
matic-closing type for dispensing class I 
liquids into a fuel tank or into a con¬ 
tainer shall be manually held open dur¬ 
ing the dispensing operation except as 
provided in subdivision (b) of this 
subdivision. 

(b) On any service station dispenser 
accessible to the public a listed auto¬ 
matic type nozzle with hold-open latch 
is permitted only when all dispensing of 
class I liquids is to be done by the service 
station attendant. 

(c) If the dispensing of class I liquids 
at a service station available and open to 
the public is to be done by a person other 
than the service station attendant, the 
nozzle shall be a listed automatic-closing 
type without a hold-open latch. 

(vii) Special type dispensers, (a) Ap¬ 
proved special dispensing devices such as, 
but not limited to, coin-operated, and 
remote preset types are permitted at 
service stations, provided there is at least 
one qualified attendant on duty while the 
station is open to the public. 

(b) Emergency controls shall be in¬ 
stalled at an acceptable location, but 
controls shall not be more than 100 feet 
from dispensers. 

(c) Instructions for the operation of 
dispensers shall be conspicuously posted. 

(4) Marine service stations —(i) Dis¬ 
pensing. (a) The dispensing area shall 
be located away from other structures so 
as to provide room for safe ingress and 
egress of craft to be fueled. Dispensing 
units shall in all cases be at least 20 
feet.from any activity involving fixed 
sources of ignition. 

(b) Dispensing shall be by approved 
dispensing units with or without integral 
pumps and may be located on open piers, 
wharves, or floating docks or on shore 
or on piers of the solid fill type. 

(c) Dispensing nozzles shall be auto¬ 
matic-closing without a hold-open latch. 

(ii) Tanks and pumps, (a) Tanks, and 
pumps not integral with the dispensing 
unit, shall be on shore or on a pier of 
the solid fill type, except as provided in 
subdivisions (b) and (c) of this sub¬ 
division. 

(b) Where shore location would re¬ 
quire excessively long supply lines to dis¬ 
pensers. tanks may be installed on a pier 
provided that applicable portions of par¬ 
agraph (b) of this section relative to 
spacing, diking, and piping are complied 
with and the quantity so stored does not 
exceed 1,100 gallons aggregate capacity. 

(c) Shore tanks supplying marine serv¬ 
ice stations may be located above ground, 
where rock ledges or high water table 
make underground tanks impractical. 

(d> Where tanks are at an elevation 
which would produce gravity head on the 


dispensing unit, the tank outlet shall be 
equipped with a pressure control valve 
positioned adjacent to and outside the 
tank block valve specified in paragraph 
(b) (2) (ix) (b) of this section, so adjusted 
that liquid cannot flow by gravity from 
the tank in case of piping or hose failure. 

(iii) Piping, (a) Piping between shore 
tanks and dispensing units shall be as 
described in paragraph (c) of this sec¬ 
tion. except that, where dispensing is 
from a floating structure, suitable lengths 
of oil-resistant flexible hose may be em¬ 
ployed between the shore piping and the 
piping on the floating structure as made 
necessary by change in w T ater level or 
shoreline. 

<b) A readily accessible valve to shut 
off the supply from shore shall be pro¬ 
vided in each pipeline at or near the 
approach to the pier and at the shore 
end of each pipeline adjacent to the point 
where flexible hose is attached. 

(c) Piping shall be located so as to be 
protected from physical damage. 


(6) Heating equipment — (l) Conform¬ 
ance. Heating equipment shall be in¬ 
stalled as provided in subdivisions (ii) 
through (v) of this subparagraph. 

(ii) Application. Heating equipment 
may be installed in the conventional 
manner in an area except as provided 
in subdivisions (iii), (iv), or (v) of this 
subparagraph. 

(iii) Special room. Heating equipment 
may be installed in a special room sepa¬ 
rated from an area classified by Table 
H-19 by walls having a fire resistance 
rating of at least 1 hour and without any 
openings in the walls within 8 feet of 
the floor into an area classified in Table 


(d) Piping handling Class I liquids 
shall be grounded to control stray 
currents. 

(5) Electrical equipment —(i) Appli¬ 
cation. This subparagraph shall apply to 
areas w T here Class I liquids are stored or 
handled. For areas where Class H or 
Class m liquids are stored or handled 
the electrical equipment may be installed 
in accordance with the provisions of Sub- 
part S of this part, for ordinary loca¬ 
tions. All electrical equipment and wir¬ 
ing shall be of a type specified by and 
shall be installed in accordance with 
Subpart S of this part. So far as it ap¬ 
plies, Table H-19 shall be used to de¬ 
lineate and classify hazardous areas for 
the purpose of installation of electrical 
equipment under normal circumstances. 
A classified area shall not extend beyond 
an unpierced wall, roof, or other solid 
partition. The area classifications listed 
shall be based on the assumption that 
the installation meets the applicable re¬ 
quirements of this section in all respects. 


H-19. This room shall not be used for 
combustible storage and all air for com¬ 
bustion purposes shall come from outs.de 
the building. 

(iv) Work areas. Heating equipment 
using gas or oil fuel may be installed in 
the lubrication, sales, or service room 
where there is no dispensing or trans¬ 
ferring of Class I liquids provided the 
bottom of the combustion chamber is at 
least 18 inches above the floor and the 
heating equipment is protected from 
physical damage by vehicles. Heating 
equipment using gas or oil fuel listed 
for use in garages may be installed m 
the lubrication or service room where 


Tablr H-19—Electrical Equipment Hazardous Areas—Service Stations 


Location 


NEC Class 
I, Group D 
division 


Extent of classified area 


Undent round tank: 

Fill opening... 

Vent—Discharging upward-.,— 
Dispenser: 

Pita.... 

Dispenser enclosure.. 

Outdoor.. 

Indoor 

With mechanical ventilation. 

With gravity ventilation_ 

Remote pump—Outdoor.. 


Remote pump—Indoor., 


Lubrication or service room... 


Dispenser for Class I Liquids.._— 


1 Any pit. box or space below grade level, any part of which 

is within the Division 1 or 2 classified area. 

2 Up to 18 Inches above grade lovol within a horizontal 

radius of 10 feet from a loose fill connection and within a 
horizontal radius of 6 feet from a tight All connection. 

1 Within 3 feet of open end of vent, extending In all directions. 

2 Area between 3 feet and 5 feet of open end of vent, extendhg 

in all directions. 

1 Any pit, box or space below grade level, any part of which 
Is within the Division 1 or 2 classified area. 

1 The area 4 feet vertically above base within the enclosure 

and 18 Inches horizontally In all directions. 

2 Up to 18 inches above grade level within 20 feet horizontally 

of any odge of enclosure. 

2 Up to 18 inches above grade or Door level within 20 feet 
horizontally of any odge of enclosure. . 

2 Up to 18 Inches above grade or floor level within .5 foot 
horizontally of any edge of enclosure. 

1 Any pit, box or space below grade level If any part l« within 

a horizontal distance of 10 foot from any edj?e of purnp- 

2 Within 3 feet of any edge of pump, extending in all direc¬ 

tions. Also up to 18 Inches above grade level within 10 feel 
horizontally from any edge of pump. 

1 Entire area within any pit. .. . „ .. 

2 Within 5 foot of any edge of pump, extending in all direc¬ 

tions. Also up to 3 foet abovo floor or grade level within 2fl 
feet horizontally from any edge of pump. 

1 Entire area within any pit. . 

2 Area up to 18 inches above floor or grado level within entire 

lubrication room. 

2 Within 3 foet of any fill or dlspensin point, extending in an 
directions. 

1 Entire enclosure. 


Special enclosure Inside building per section 

Sales, storage and rest rooms..Ordinary If there Is any opening to these rooms within the extent of a 

Division 1 area, the ontiro room shall be classified as ui- 
vislon L 
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Class I liquids axe dispensed provided the 
equipment is installed at least 8 feet 
above the floor. 

(v) Electric heat . Electrical heating 
equipment shall conform to Subpara¬ 
graph (5) of this paragraph. 

(7) Drainage and waste disposal . 
Provision shall be made in the area 
where Class I liquids are dispensed to 
prevent spilled liquids from flowing into 
the interior of service station buildings. 
Such provision may be by grading drive¬ 
ways, raising door sills, or other equally 
effective means. Crankcase drainings and 
flammable or combustible liquids shall 
not be dumped into sewers but shall be 
stored in tanks or drums outside of any 
building until removed from the 
premises. 

(8) Sources of ignition. In addition to 
the previous restrictions of this para¬ 
graph, the following shall apply: There 
shall be no smoking or open flames in 
the areas used for fueling, servicing fuel 
systems for internal combustion engines, 
receiving or dispensing of flammable or 
combustible liquids. Conspicuous and 
legible signs prohibiting smoking shall 
be posted within sight of the customer 
being served. The motors of all equip¬ 
ment being fueled shall be shut off dur¬ 
ing the fueling operation. 

(9) Fire control . Each service station 
shall be provided with at least one fire 
extinguisher having a minimum ap¬ 
proved classification of 6 B, C located so 
that an extinguisher will be within 75 
feet of each pump, dispenser, under¬ 
ground fill pipe opening, and lubrica¬ 
tion or service room. 

(h) Processing plants —(1) Scope. 
This paragraph shall apply to those 
plants or buildings which contain chem¬ 
ical operations such as oxidation, re¬ 
duction, halogenation, hydrogenation, 
alkylation, polymerization, and other 
chemical processes but shall not apply 
to chemical plants, refineries or distill¬ 
eries. 

(2) Location —(i) Classification. The 
location of each processing vessel shall 
be based upon its flammable or com¬ 
bustible liquid capacity. Processing ves¬ 
sels shall be located, with respect to dis¬ 
tances to lines of adjoining property 
which may be built upon, in accordance 
with Table H-20, except when the proc¬ 
essing plant is designed in accordance 
with subdivision (ii) of this subpara¬ 
graph. 

Table H-20 


Processing vessels with 


••mergcncy relief c , aU . ___ 

venting to penult Stable liquids 

V us table 
liquids 

pressure 

Not ln excess of 2.5 p.s.I.g. Table H-9_ 

times 

Over 2.5 p.s.l.g. 1M times 

Table il~9. 
4 times 

Table H-9. 

Table H-9. 

— --- 



<U) Exception. The distances required 
ln subdivision (i) of this subparagraph 
may be waived when the vessels are 
housed within a building and the exterior 
v.au facing the line of adjoining prop¬ 
erty which may be built upon is a blank 
wall having a fire-resistance rating of 


not less than 4 hours. When Class IA 
or unstable liquids are handled, the 
blank wall shall have explosion resist¬ 
ance in accordance with good engineer¬ 
ing practice, see subparagraph (3) (iv) 
of this paragraph. 

(3) Processing building —(i) Con¬ 
struction. (a) Processing buildings shall 
be of fire-resistance or noncombustible 
construction, except heavy timber con¬ 
struction with load-bearing walls may 
be permitted for plants utilizing only 
stable Class n or Class III liquids. Ex¬ 
cept as provided in subparagraph (2) (ii> 
of this paragraph or in the case of 
explosion resistant w r alls used in con¬ 
junction with explosion relieving facili¬ 
ties, see subparagraph (3) (iv) of this 
paragraph, load-bearing w’alls are pro¬ 
hibited. Buildings shall be without base¬ 
ments or covered pits. 

(b) Areas shall have adequate exit 
facilities arranged to prevent occupants 
from being trapped in the event of fire. 
Exits shall not be exposed by the drain¬ 
age facilities described in subdivision 

(ii) of this subparagraph. 

(ii) Drainage . (a) Emergency drain¬ 
age systems shall be provided to direct 
flammable or combustible liquid leak¬ 
age and fire protection water to a safe 
location. This may require curbs, scup¬ 
pers, or special drainage systems to con¬ 
trol the spread of fire, see paragraph 

(b) (2) tvii) (b) of this section. 

(b) Emergency drainage systems, if 
connected to public sewers or discharged 
into public waterways, shall be equipped 
with traps or separators. 

(c) The processing plant shall be de¬ 
signed and operated to prevent the nor¬ 
mal discharge of flammable or com¬ 
bustible liquids to public waterways, 
public sewers, or adjoining property. 

(iii) Ventilation, (a) Enclosed proc¬ 
essing buildings shall be ventilated at a 
rate of not less than 1 cubic foot per 
minute per square foot of solid floor 
area. This shall be accomplished by 
natural or mechanical ventilation with 
discharge or exhaust to a safe location 
outside of the building. Provision shall 
be made for introduction of makeup air 
in such a manner as not to short circuit 
the ventilation. Ventilation shall be 
arranged to include all floor areas or pits 
where flammable vapors may collect. 

(b) Equipment used in a building and 
the ventilation of the building shall be 
designed so as to limit flammable vapor- 
air mixtures under normal operating 
conditions to the interior of equipment, 
and to not more than 5 feet from equip¬ 
ment w hich exposes Class I liquids to the 
air. Examples of such equipment are 
dispensing stations, open centrifuges, 
plate and frame filters, open vacuum 
filters, and surfaces of open equipment. 

(iv) Explosion relief. Areas where 
Class IA or unstable liquids are processed 
shall have explosion venting through 
one or more of the following methods: 

(a) Open air construction. 

(b) Lightweight walls and roof. 

(c) Lightweight wall panels and roof 
hatches. 

(d) Windows of explosion venting 
type. 


(4) Liquid handling— (i) Storage, (a) 
The storage of flammable or combustible 
liquids in tanks shall be in accordance 
with the applicable provisions of para¬ 
graph (b) of this section. 

(b) If the storage of flammable or 
combustible liquids in outside above¬ 
ground or underground tanks is not 
practical because of temperature or pro¬ 
duction considerations, tanks may be 
permitted inside of buildings or struc¬ 
tures in accordance writh the applicable 
provisions of paragraph (b) of this 
section. 

(c) Storage tanks-inside of buildings 
shall be permitted only in areas at or 
above grade which have adequate drain¬ 
age and are separated from the process¬ 
ing area by construction having a Are 
resistance rating of at least 2 hours. 

(d) The storage of flammable or com¬ 
bustible liquids in containers shall be in 
accordance with the applicable provi¬ 
sions of paragraph (d) of this section. 

(ii) Piping , valves , and fittings, (a) 
Piping, valves, and fittings shall be in 
accordance with paragraph (c) of this 
section. 

(b) Approved flexible connectors may 
be used where vibration exists or where 
frequent movement is necessary. Ap¬ 
proved hose may be used at transfer 
stations. 

(c) Piping containing flammable or 
combustible liquids shall be identified. 

(iii) Transfer, (a) The transfer of 
large quantities of flammable or com¬ 
bustible liquids shall be through piping 
by means of pumps or water displace¬ 
ment. Except as required in process 
equipment, gravity flow shall not be 
used. The use of compressed air as a 
transferring medium is prohibited. 

(b) Positive displacement pumps shall 
be provided with pressure relief dis¬ 
charging back to the tank or to pump 
suction. 

(iv) Equipment . (a) Equipment shall 
be designed and arranged to prevent the 
unintentional escape of liquids and va¬ 
pors and to minimize the quantity escap¬ 
ing in the event of accidental release. 

(b) Where the vapor space of equip¬ 
ment is usually within the flammable 
range, the probability of explosion dam¬ 
age to the equipment can be limited by 
inerting, by providing an explosion sup¬ 
pression system, or by designing the 
equipment to contain the peak explo¬ 
sion pressure which may be modified by 
explosion relief. Where the special haz¬ 
ards of operation, sources of ignition, or 
exposures indicate a need, consideration 
shall be given to providing protection by 
one or more of the above means. 

(5) Tank vehicle and tank car loading 
and unloading. Tank vehicle and tank 
car loading or unloading facilities shall 
be separated from aboveground tanks, 
warehouses, other plant buildings, or 
nearest line of adjoining property which 
may be built upon by a distance of 25 
feet for class I liquids and 15 feet for 
class II and class m liquids measured 
from the nearest position of any fill 
stem. Buildings for pumps or shelters for 
personnel may be a part of the facility. 
Operations of the facility shall comply 
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with the appropriate portions of para¬ 
graph (f)(3) of this section. 

(6) Fire control —(i) Portable extin¬ 
guishers. Approved portable fire extin¬ 
guishers of appropriate size, type, and 
number shall be provided. 

(ii) Other controls. Where the special 
hazards of operation or exposure indi¬ 
cate a need, the following fire control 
provision shall be provided. 

< a ) A reliable water supply shall be 
available in pressure and quantity ade¬ 
quate to meet the probable fire demands. 

(b) Hydrants shall be provided in 
accordance with accepted good practice. 

(c) Hose connected to a source of 
water shall be installed so that all vessels, 
pumps, and other equipment containing 
flammable or combustible liquids can be 
reached with at least one hose stream. 
Nozzles that are capable of discharging a 
water spray shall be provided. 

( d ) Processing plants shall be pro¬ 
tected by an approved automatic sprin¬ 
kler system or equivalent extinguishing 
system. If special extinguishing systems 
including but not limited to those em¬ 
ploying foam, carbon dioxide, or dry 
chemical are provided, approved equip¬ 
ment shall be used and installed in an 
approved manner. 

(iii) Alarm systems. An approved 
means for prompt notification of fire to 
those within the plant and any public 
fire department available shall be 
provided. It may be advisable to connect 
the plant system with the public system 
where public fire alarm system is 
available 

(iv) Maintenance. All plant fire pro¬ 
tection facilities shall be adequately 
maintained and periodically inspected 
and tested to make sure they are always 
in satisfactory operating condition and 
that they will serve their purpose in time 
of emergency. 

(7) Sources of ignition —(i) General, 

(a) Precautions shall be taken to prevent 
the ignition of flammable vapors. Sources 
of ignition include but are not limited 
to open flames; lightning; smoking; cut¬ 
ting and welding; hot surfaces; frictional 
heat; static, electrical, and mechanical 
sparks; spontaneous ignition, including 
heat-producing chemical reactions; and 
radiant heat. 

(b) Class I liquids shall not be dis¬ 
pensed into containers unless the nozzle 
and container are electrically intercon¬ 
nected. Where the metallic floorplate on 
which the container stands while filling 
is electrically connected to the fill stem 
or where the fill stem is bonded to the 
container during filling operations by 
means of a bond wire, the provisions of 
this section shall be deemed to have been 
complied with. 

(ii) Maintenance and repair, (a) 
When necessary to do maintenance work 
in a flammable or combustible liquid 
processing area, the work shall be au¬ 
thorized by a responsible representative 
of the employer. 

(b) Hot work, such as welding or cut¬ 
ting operations, use of spark-producing 
power tools, and chipping operations 
shall be permitted only under supervision 
of an individual in responsible charge 
who shall make an inspection of the area 
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to be sure that it is safe for the work to 
be done and that safe procedures will be 
followed for the work specified. 

(iii) Electrical, (a) All electrical wir¬ 
ing and equipment within storage or 
processing areas shall be installed in ac¬ 
cordance with nationally recognized 
good practice. 

(b) Locations where flammable vapor- 
air mixtures may exist under normal 
operations shall be classified Class I, 
Division 1 according to the requirements 
of Subpart S of this part. For those 
pieces of equipment installed in accord¬ 
ance with subparagraph (3)(iii)(b) of 
this paragraph, the Division 1 area shall 
extend 5 feet in all directions from all 
points of vapor liberation. All areas 
within pits shall be classified Division 1 
if any part of the pit is within a Division 
1 or 2 classified area, unless the pit is 
provided with mechanical ventilation. 

(c) Locations where flammable vapor- 
air mixtures may exist under abnormal 
conditions and for a distance beyond 
Division 1 locations shall be classified 
Division 2 according to the requirements 
of Subpart S of this Part. These locations 
include an area within 20 feet horizon¬ 
tally, 3 feet vertically beyond a Division 1 
area, and up to 3 feet above floor or grade 
level within 25 feet, if indoors, or 10 
feet if outdoors, from any pump, bleeder, 
withdrawal fitting, meter, or similar de¬ 
vice handling Class I liquids. Pits pro¬ 
vided with adequate mechanical ventila¬ 
tion within a Division 1 or 2 area shall be 
classified Division 2. If Class n or Class 
III liquids only are handled, then ordi¬ 
nary electrical equipment is satisfactory 
though care shall be used in locating 
electrical apparatus to prevent hot metal 
from falling into open equipment. 

( d ) Where the provisions of (a), (b), 
and (c), of this subdivision (iii) require 
the installation of explosion-proof equip¬ 
ment, ordinary electrical equipment in¬ 
cluding switchgear may be used if in¬ 
stalled in a room or enclosure which is 
maintained under positive pressure with 
respect to the hazardous area. Ventila¬ 
tion makeup air shall be uncontaminated 
by flammable vapors. 

(8) Housekeeping —(i) General. Main¬ 
tenance and operating practices shall be 
in accordance with established proce¬ 
dures which will tend to control leakage 
and prevent the accidental escape of 
flammable or combustible liquids. Spills 
shall be cleaned up promptly. 

(ii) Access. Adequate aisles shall be 
maintained for unobstructed movement 
of personnel and so that fire protection 
equipment can be brought to bear on any 
part of the processing equipment. 

(iii) Waste and residues. Combustible 
waste material and residues in a build¬ 
ing or operating area shall be kept to a 
minimum, stored in closed metal waste 
cans, and disposed of daily. 

(iv) Clear zone. Ground area around 
buildings and operating areas shall be 
kept free of tall grass, weeds, trash, or 
other combustible materials. 

(i) Refineries , chemical plants, and 
distilleries —(1) Storage tanks. Flam¬ 
mable or combustile liquids shall be 
stored in tanks, in containers, or in port¬ 
able tanks. Tanks shall be installed in 
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accordance with paragraph (b) of this 
section. Tanks for the storage of flam¬ 
mable or combustile liquids in tank 
farms and in locations other than process 
areas shall be located in accordance with 
paragraph (b) (2) (i) and (ii) of this 
section. 

(2) Wharves. Wharves handling flam¬ 
mable or combustible liquids shall be in 
accordance with paragraph (f)(4) of 
this section. 

(3) Fired and unfired pressure ves¬ 
sels. —(i) Fired vessels. Fired pressure 
vessels shall be constructed in accordance 
with the Code for Fired Pressure Vessels, 
section I of the ASME Boiler and Pres¬ 
sure Vessel Code—1968. 

(ii) Unfired vessels shall be constructed 
in accordance with the Code for Unfired 
Pressure Vessels, section vm of the 
ASME Boiler and Pressure Vessel Code- 
1968. 

(4) Location of process units. Process 
units shall be located so that they are 
accessible from at least one side for the 
purpose of fire control. Where topo¬ 
graphical conditions are such that flam¬ 
mable or combustible liquids may flow 
from a processing area so as to constitute 
a fire hazard to property of others, pro¬ 
vision shall be made to divert or impound 
the flow by curbs, drains, or other suit¬ 
able means. 

(5) Fire control —(i) Portable equip¬ 
ment. Portable fire extinguishment and 
control equipment shall be provided in 
such quantities and types as are needed 
for the special hazards of operation and 
storage 

(ii) Water supply. Water shall be avail¬ 
able in volume and at adequate pressure 
to supply water hose streams, foam pro¬ 
ducing equipment, automatic sprinklers, 
or water spray systems as the need is 
indicated by the special hazards of 
operation and storage. 

(iii) Special equipment. Special extin¬ 
guishing equipment such as that utilizing 
foam, inert gas, or dry chemical shall 
be provided as the need is indicated by 
the special hazards of operation and 
storage. 

§ 1910.107 Spray finishing using flam¬ 
mable and combustible materials. 

(a) Definitions applicable to this sec - 
tion —(1) Aerated solid powders. Aerated 
powders shall mean any powdered ma¬ 
terial used as a coating material which 
shall be fluidized within a container by 
passing air uniformly from below. It is 
common practice to fluidize such ma¬ 
terials to form a fluidized powder bed 
and then dip the part to be coated into 
the bed in a manner similar to that used 
in liquid dipping. Such beds are also 
used as sources for powder spray 
operations. # 

(2) Spraying area. Any area in which 
dangerous quantities of flammable va¬ 
pors or mists, or combustible residues, 
dusts, or deposits are present due to the 
operation of spraying processes. 

(3) Spray booth. A power-ventilated 
structure provided to enclose or accom¬ 
modate a spraying operation to confine 
and limit the escape of spray, vapor, ana 
residue, and to safely conduct or direct 
them to an exhaust system. 
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(4) Waterwash spray booth. A spray 
booth equipped with a water washing 
system designed to minimize dusts or res¬ 
idues entering exhaust ducts and to per¬ 
mit the recovery of overspray finishing 
material. 

(5) Dry spray booth. A spray booth 
not equipped with a water washing sys¬ 
tem as described in subparagraph (3) of 
this paragraph. A dry spray booth may 
be equipped with (i) distribution or baf¬ 
fle plates to promote an even flow of air 
through the booth or cause the deposit 
of overspray before it enters the exhaust 
duct; or (ii) overspray dry filters to min¬ 
imize dusts; or (iii) overspray dry filters 
to minimize dusts or residues entering 
exhaust ducts; or (iv) overspray dry fil¬ 
ter rolls designed to minimize dusts or 
residues entering exhaust ducts; or (v) 
where dry powders are being sprayed, 
with powder collection systems so ar¬ 
ranged in the exhaust to capture over¬ 
sprayed material. 

(6) Fluidized bed. A container holding 
powder coating material which is aerated 
from below so as to form an air-sup¬ 
ported expanded cloud of such material 
through which the preheated object to 
be coated is immersed and transported. 

(7) Electrostatic fluidized bed. A con¬ 
tainer holding powder coating material 
which is aerated from below so as to form 
an air-supported expanded cloud of such 
material which is electrically charged 
with a charge opposite to the charge of 
the object to be coated; such object is 
transported through the container im¬ 
mediately above the charged and aerated 
materials in order to be coated. 

(8) Approved. Shall mean approved 
and listed by the following nationally 
recognized testing laboratories: Under¬ 
writers Laboratories, Inc.; Factory Mu¬ 
tual Engineering Corp. 

<9) Listed. See “approved” in § 1910.107 

(a)(8). 

(b) Spray booths —(1) Construction. 
Spray booths shall be substantially con¬ 
structed of steel not thinner than No. 18 
U.S. gauge, securely and rigidly sup¬ 
ported, or of concrete or masonry, except 
that aluminum or other substantial non¬ 
combustible material may be used for in¬ 
termittent or low volume spraying. Spray 
booths shall be designed to sweep air cur¬ 
rents toward the exhaust outlet. 

(2) Interiors. The interior surfaces of 
spray booths shall be smooth and con¬ 
tinuous without edges and otherwise de¬ 
signed to prevent pocketing of residues 
and facilitate cleaning and washing 
without injury. 

(3) Floors . The floor surface of a spray 
booth and operator’s working area, if 
combustible, shall be covered with non¬ 
combustible material of such character 
as to facilitate the safe cleaning and re¬ 
moval of residues. 

(4) Distribution or baffle plates. Dis¬ 
tribution or baffle plates, if installed to 
promote an even flow of air through the 
booth or cause the deposit of overspray 
before it enters the exhaust duct, shall 
be of noncombustible material and read- 
fly removable or accessible on both sides 
jor cleaning. Such plates shall not be 
located in exhaust ducts. 
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(5) Dry type overspray collectors — 
(exhaust air filters ). In conventional dry 
type spray booths, overspray dry filters 
or filter rolls, if installed, shall conform 
to the following: 

(i) The spraying operations except 
electrostatic spraying operations shall be 
so designed, installed and maintained 
that the average air velocity over the 
open face of the booth (or booth cross 
section during spraying operations) shall 
be not less than 100 linear feet per min¬ 
ute. Electrostatic spraying operations 
may be conducted with an air velocity 
over the open face of the booth of not 
less than 60 linear feet per minute, or 
more, depending on the volume of the 
finishing material being applied and its 
flammability and explosion characteris¬ 
tics. Visible gauges or audible alarm or 
pressure activated devices shall be in¬ 
stalled to indicate or insure that the re¬ 
quired air velocity is maintained. Dry 
spray booths equipped with a filter roll 
which is automatically advanced when 
the air velocity is reduced to that speci¬ 
fied in this subdivision should be ar¬ 
ranged to cause shutdown of spraying 
operations if the filter roll fails to ad¬ 
vance automatically. Maintenance pro¬ 
cedures should be established to assure 
replacing filter pads before excessive re¬ 
striction to airflow occurs. Filter pads 
should be inspected after each period of 
use and clogged filter pads discarded and 
replaced. Filter rolls shall be inspected 
to insure proper replacement of filter 
media. 

(ii) All discarded filter pads and filter 
rolls shall be immediately removed to a 
safe, well-detached location or placed in 
a water-filled metal container and dis¬ 
posed of at the close of the day’s opera¬ 
tion unless maintained completely in 
water. 

(iii) The location of filters in a spray 
booth shall be so as to not reduce the 
effective booth enclosure of the articles 
being sprayed. 

(iv) Space within the spray booth on 
the downstream and upstream sides of 
filters shall be protected with approved 
automatic sprinklers. 

(v) Filters or filter rolls shall not be 
used when applying a spray material 
know to be highly susceptible to spon¬ 
taneous heating and ignition. 

(vi) Clean filters or filter rolls shall 
be noncombustible or of a type having a 
combustibility not in excess of class 2 
filters as listed by Underwriters' Labora¬ 
tories, Inc. Filters and filter rolls shall 
not be alternately used for different types 
of coating materials, where the combi¬ 
nation of materials may be conducive to 
spontaneous ignition. See also paragraph 
(e) (6) of this section. 

(6) Frontal area. Each spray booth 
having a frontal area larger than 9 
square feet shall have a metal deflector 
or curtain not less than 2 Mi inches deep 
installed at the upper outer edge of the 
booth over the opening. 

(7) Conveyors. Where conveyors are 
arranged to carry work into or out of 
spray booths, the openings therefor shall 
be as small as practical. 
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(8) Separation of operations. Each 
spray booth shall be separated from 
other operations by not less than 3 feet, 
or by a greater distance, or by such par¬ 
tition or wall as to reduce the danger 
from juxtaposition of hazardous opera¬ 
tions. See also paragraph (c)(1) of this 
section. 

(9) Cleaning. Spray booths shall be so 
installed that all portions are readily 
accessible for cleaning. A clear space of 
not less than 3 feet on all sides shall be 
kept free from storage or combustible 
construction. 

(10) Illumination . When spraying 
areas are illuminated through glass 
panels or other transparent materials, 
only fixed lighting units shall be used as 
a source of illumination. Panels shall 
effectively isolate the spraying area 
from the area in which the lighting unit 
is located, and shall be of a noncombus¬ 
tible material of such a nature or so 
protected that breakage will be unlikely. 
Panels shall be so arranged that normal 
accumulations of residue on the exposed 
surface of the panel will not be raised 
to a dangerous temperature by radiation 
or conduction from the source of 
illumination. 

(c) Electrical and other sources of 
ignition —(1) Con for mance. All electrical 
equipment, open flames and other 
sources of ignition shall conform to the 
requirements of this paragraph, except 
as follows: 

(1) Electrostatic apparatus shall con¬ 
form to the requirements of paragraphs 
(h) and (i) of this section; 

(11) Drying, curing, and fusion appa¬ 
ratus shall conform to the requirements 
of paragraph (j) of this section; 

(iii) Automobile undercoating spray 
operations in garages shall conform to 
the requirements of paragraph (k) of 
this section. 

(iv) Powder coating equipment shall 
conform to the requirements of para¬ 
graph (1) of this section. 

(2) Minimum separation. There shall 
be no open flame or spark producing 
equipment in any spraying area nor 
within 20 feet thereof, unless separated 
by a partition. 

(3) Hot surfaces. Space-heating ap¬ 
pliances, steampipes, or hot surfaces shall 
not be located in a spraying area where 
deposits of combustible residues may 
readily accumulate. 

(4) Wiring conformance. Electrical 
wiring and equipment shall conform to 
the provisions of this paragraph and 
shall otherwise be in accordance with 
subpart S of this part. 

(5) Combustible residues, areas. Un¬ 
less specifically approved for locations 
containing both deposits of readily ignit- 
able residue and explosive vapors, there 
shall be no electrical equipment in any 
spraying area, whereon deposits of com¬ 
bustible residues may readily accumu¬ 
late, except wiring in rigid conduit or in 
boxes or fittings containing no taps, 
splices, or terminal connections. 

(6) Wiring type approved. Electrical 
wiring and equipment not subject to de¬ 
posits of combustible residues but located 
in a spraying area as herein defined shall 
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be of explosion-proof type approved for 
class I, group D locations and shall other¬ 
wise conform to the provisions of sub¬ 
part S of this part, for Class I, Division 
1, Hazardous Locations. Electrical wiring, 
motors, and other equipment outside of 
tut within twenty (20) feet of any spray¬ 
ing area, and not separated therefrom 
by partitions, shall not produce sparks 
under normal operating conditions and 
shall otherwise conform to the provisions 
of subpart S of this part for Class I, Divi¬ 
sion 2 Hazardous Locations. 

(7) Lamps. Electric lamps outside of, 
but within twenty (20) feet of any 
spraying area, and not separated there¬ 
from by a partition, shall be totally en¬ 
closed to prevent the falling of hot par¬ 
ticles and shall be protected from me¬ 
chanical injury by suitable guards or by 
location. 

(8) Portable lamps. Portable electric 
lamps shall not be used in any spraying 
area during spraying operations. Port¬ 
able electric lamps, if used during clean¬ 
ing or repairing operations, shall be of 
the type approved for hazardous class 
I locations. 

(9) Grounding. <i) All metal parts of 
spray booths, exhaust ducts, and piping 
systems conveying flammable or com¬ 
bustible liquids or aerated solids shall 
be properly electrically grounded in an 
effective and permanent manner. 

(ii) “Airless” high-fluid pressure spray 
guns and any conductive object being 
sprayed should be properly electrically 
grounded. 

(d) Ventilation —(1) Conformance. 
Ventilating and exhaust systems shall 
be in accordance with the Standard for 
Blower and Exhaust Systems for Vapor 
Removal, NPPA No. 91-1961. where ap¬ 
plicable and shall also conform to the 
provisions of this section. 

(2) General. All spraying areas shall 
be provided with mechanical ventilation 
adequate to remove flammable vapors, 
mists, or powders to a safe location and 
to confine and control combustible resi¬ 
dues so that life or property is not en¬ 
dangered. Mechanical ventilation shall 
be kept in operation at all times while 
spraying operations are being conducted 
and for a sufficient time thereafter to 
allow vapors from drying coated articles 
and drying finishing material residue 
to be exhausted. 

(3) Independent exhaust. Each spray 
booth shall have an independent exhaust 
duct system discharging to the exterior 
of the building, except that multiple 
cabinet spray booths in which identical 
spray finishing material is used with a 
combined frontal area of not more than 
18 square feet may have a common ex¬ 
haust. If more than one fan serves one 
bootli, all fans shall be so interconnected 
that one fan cannot operate without all 
fans being operated. 

<4) Fan-rotating element. The non¬ 
rotating element shall be nonferrous or 
nonsparking or the casing shall consist 
of or be lined with such material. There 
shall be ample clearance between the 
fan-rotating element and the fan casing 
to avoid a fire by friction, necessary 
allowance being made for ordinary ex¬ 
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pansion and loading to prevent contact 
between moving parts and the duct or 
fan housing. Pan blades shall be mounted 
on a shaft sufficiently heavy to main¬ 
tain perfect alignment even when the 
blades of the fan are heavily loaded, the 
shaft preferably to have bearings outside 
the duct and booth. All bearings shall 
be of the self-lubricating type, or lubri¬ 
cated from the outside duct. 

(5) Electric motors. Electric motors 
driving exhaust fans shall not be placed 
inside booths or ducts. See also para¬ 
graph (c) of this section. 

(6) Belts. Belts shall not enter the 
duct or booth unless the belt and pulley 
within the duct or booth are thoroughly 
enclosed. 

(7) Exhaust ducts. Exhaust ducts 
shall be constructed of steel and shall 
be substantially supported. Exhaust 
ducts without dampers are preferred; 
however, if dampers are installed, they 
shall be maintained so that they will 
be in a full open position at all times 
the ventilating system is in operation. 

(i) Exhaust ducts shall be protected 
against mechanical damage and have 
a clearance from unprotected combus¬ 
tible construction or other combustible 
material of not less than 18 inches. 

(ii) If combustible construction is 
provided with the following protection 
applied to all surfaces within 18 inches, 
clearances may be reduced to the dis¬ 
tances indicated: 

(a) 28-gage sheet metal on V 4 -inch 12 Inches, 
asbestos mill board. 

(b) 28-gage sheet metal on % -inch 9 inches, 
asbestos mill board spaced out 1 

inch on noncombustible spacers. 

(c) 22-gage sheet metal on 1-inch 3 inches, 
rockwool batts reinforced with 

wire mesh or the equivalent. 

(d) Where ducts are protected 
with an approved automatic 
sprinkler system, properly 
maintained, the clearance re¬ 
quired In subdivision (i) of this 
subparagraph may be reduced to 
6 inches. 

(8) Discharge clearance. Unless the 
spray booth exhaust duct terminal is 
from a water-wash spray booth, the 
terminal discharge point shall be not 
less than 6 feet from any combustible 
exterior wall or roof nor discharge in 
the direction of any combustible con¬ 
struction or unprotected opening in any 
noncombustible exterior wall within 25 
feet. 

(9) Air exhaust. Air exhaust from 
spray operations shall not be directed 
so that it will contaminate makeup air 
being introduced into the spraying area 
or other ventilating intakes, nor directed 
so as to create a nuisance. Air exhausted 
from spray operations shall not be 
recirculated. 

(10) Access doors. When necessary to 
facilitate cleaning, exhaust ducts shall 
be provided with an ample number of 
access doors. 

(11) Room intakes. Air intake open¬ 
ings to rooms containing spray finishing 
operations shall be adequate for the 
efficient operation of exhaust fans and 
shall be so located as to minimize the 
creation of dead air pockets. 


(12) Drying spaces. Freshly sprayed 
articles shall be dried only in spaces pro¬ 
vided with adequate ventilation to pre¬ 
vent the formation of explosive vapors. 
In the event adequate and reliable ven¬ 
tilation is not provided such drying 
spaces shall be considered a spraying 
area. See also paragraph (j) of this 
section. 

(e) Flammable and combustible li¬ 
quids—storage and handling —(1) Con¬ 
formance. The storage of flammable or 
combustible liquids in connection with 
spraying operations shall conform to the 
requirements of § 1910.106, where appli¬ 
cable. 

(2) Quantity. The quantity of flam¬ 
mable or combustible liquids kept in the 
vicinity of spraying operations shall be 
the minimum required for operations and 
should ordinarily not exceed a supply 
for 1 day or one shift. Bulk storage of 
portable containers of flammable or com¬ 
bustible liquids shall be in a separate, 
constructed building detached from 
other important buildings or cut off in a 
standard manner. 

(3) Containers. Original closed con¬ 
tainers, approved portable tanks, ap¬ 
proved safety cans or a properly arranged 
system of piping shall be used for bring¬ 
ing flammable or combustible liquids into 
spray finishing room. Open or glass con¬ 
tainers shall not be used. 

(4) Transferring liquids. Except as 
provided in subparagraph (5) of this 
paragraph the withdrawal of flammable 
and combustible liquids from containers 
having a capacity of greater than 60 gal¬ 
lons shall be by approved pumps. The 
withdrawal of flammable or combustible 
liquids from containers and the filling 
of containers, including portable mixing 
tanks, shall be done only in a suitable 
mixing room or in a spraying area when 
the ventilating system is in operation. 
Adequate precautions shall be taken to 
protect against liquid spillage and 
sources of ignition. 

(5) Spraying containers. Containers 
supplying spray nozzles shall be of closed 
type or provided with metal covers kept 
closed. Containers not resting on floors 
shall be on metal supports or suspended 
by wire cables. Containers supplying 
spray nozzles by gravity flow shall not 
exceed 10 gallons capacity. Original ship¬ 
ping containers shall not be subject to 
air pressure for supplying spray nozzles. 
Containers under air pressure supplying 
spray nozzles shall be of limited capacity, 
not exceeding that necessary for 1 day’s 
operation; sh9ll be designed and ap¬ 
proved for such use: shall be provided 
with a visible pressure gage; and shall 
be provided with a relief valve set to 
operate in conformance with the require¬ 
ments of the Code for Unfired Pressure 
Vessels, Section VIII of the ASME Boiler 
and Pressure Vessel Code—1968. Con¬ 
tainers under air pressure supplying 
spray nozzles, air-storage tanks ana 
coolers shall conform to the standards 
of the Code for Unfired Pressure Vessels 
Section VIII of the ASME Boiler and 
Pressure Vessel Code—1968 for construc¬ 
tion, tests, and maintenance. 

(6) Pipes and hoses, (i) All containers 
or piping to which is attached a hose or 
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flexible connection shall be provided with 
a shutoff valve at the connection. Such 
valves shall be kept shut when spraying 
operations are not being conducted. 

Mi) When a pump is used to deliver 
products, automatic means shall be pro¬ 
vided to prevent pressure in excess of 
the design working pressure of acces¬ 
sories, piping, and hose. 

< iii> All pressure hose and couplings 
shall be inspected at regular intervals 
appropriate to this service. The hose and 
couplings shall be tested with the hose 
extended, and using the “inservice maxi¬ 
mum operating pressures.” Any hose 
showing material deteriorations, signs of 
leakage, or weakness in its carcass or at 
the couplings, shall be withdrawn from 
service and repaired or discarded. 

(iv) Piping systems conveying flam¬ 
mable or combustible liquids shall be of 
steel or other material having compara¬ 
ble properties of resistance to heat and 
physical damage. Piping systems shall be 
properly bonded and grounded. 

(7) Spray liquid heaters . Electrically 
powered spray liquid heaters shall be ap¬ 
proved and listed for the specific location 
in which used (see paragraph (c) of this 
section). Heaters shall not be located in 
spray booths nor other locations subject 
to the accumulation of deposits or com¬ 
bustible residue. Agitators, if used, should 
preferably be driven by compressed air. 
water, or low-pressure steam. If an elec¬ 
tric motor is used, see paragraph (c) of 
this section. 

•8) Pump relief. If flammable or com¬ 
bustible liquids are supplied to spray noz¬ 
zles by positive displacement pumps, the 
pump discharge line shall be provided 
with an approved relief valve discharg¬ 
ing to a pump suction or a safe detached 
location, or a device provided to stop the 
prime mover if the discharge pressure 
exceeds the safe operating pressure of 
the system. 

(9) Grounding. Whenever flammable 
or combustible liquids are transferred 
from one container to another, both con¬ 
tainers shall be effectively bonded and 
grounded to prevent discharge sparks of 
static electricity. 

(f> Protection —(1) Conformance. In 
sprinklered buildings, the automatic 
sprinkler system in rooms containing 
spray finishing operations shall conform 
to the Standard for the Installation of 
Sprinkler Systems. NFPA 13-1969, provi¬ 
sions for Extra Hazard Occupancy, and 
m unsprinklered buildings where sprin¬ 
klers are installed only to protect spray¬ 
ing areas, the installation shall conform 
to such standards insofar as they may be 
applicable. Sprinkler installations shall 
also conform to the provisions of this 
paragraph. Sprinkler heads shall be 
located to effect water distribution 
throughout the entire booth. 

1 2» Valve access. Automatic sprinklers 
ea °k spray booth (together 
^ith its connecting exhaust) shall be 
under an accessibly located separate out- 
side stem and yoke (OS&Y) subcontral 
valve. 

<3> Cleaning of heads. Sprinklers pro¬ 
jecting spraying areas shall be kept as 
tree from deposits as practical by clean¬ 


ing daily if necessary. (See also para¬ 
graph (g) of this section.) 

(4) Portable extinguishers. An ade¬ 
quate supply of suitable portable fire ex¬ 
tinguishers shall be installed near all 
spraying areas. 

(g) Operations and maintenance .— 

(1) Spraying. Spraying shall not be con¬ 
ducted outside of predetermined spray¬ 
ing areas. 

(2) Cleaning . All spraying areas shall 
be kept as free from the accumulation of 
deposits of combustible residues as prac¬ 
tical. with cleaning conducted daily if 
necessary. Scrapers, spuds, or other such 
tools used for cleaning purposes shall be 
of nonsparking material. 

(3) Residue disposal. Residue scrapings 
and debris contaminated with residue 
shall be immediately removed from the 
premises and properly disposed of. Ap¬ 
proved metal waste cans shall be pro¬ 
vided wherever rags or waste are im¬ 
pregnated with finishing material and 
all such rags or waste deposited therein 
immediately after use. The contents of 
waste cans shall be properly disposed of 
at least once daily or at the end of each 
shift. 

(4) Clothing storage. Spray fiinishing 
employees’ clothing shall not be left on 
the premises overnight unless kept in 
metal lockers. 

(5) Cleaning solvents. The use of sol¬ 
vents for cleaning operations shall be 
restricted to those having flashpoints 
not less than 100° F.; however, for 
cleaning spray nozzles and auxiliary 
equipment, solvents having flashpoints 
not less than those normally used in 
spray operations may be used. Such 
cleaning shall be conducted inside spray 
booths and ventilating equipment 
operating during cleaning. 

(6) Hazardous materials combina¬ 
tions. Spray booths shall not be alter¬ 
nately used for different types of coating 
materials, where the combination of the 
materials may be conducive to spontane¬ 
ous ignition, unless all deposits of the 
first used material are removed from 
the booth and exhaust ducts prior to 
spraying with the second used material. 

(7) “No S7noking“ signs. “No smoking" 
signs in large letters on contrasting color 
background shall be conspicuously posted 
at all spraying areas and paint storage 
rooms. 

<h) Fixed electrostatic apparatus —(1) 
Conformance. Where installation and use 
of electrostatic spraying equipment is 
used, such installation and use shall con¬ 
form to all other paragraphs of this sec¬ 
tion, and shall also conform to the 
requirements of this paragraph. 

(2) Type approval. Electrostatic ap¬ 
paratus and devices used in connection 
with coating operations shall be of ap¬ 
proved types. 

(3) Location. Transformers, power 
packs, control apparatus, and all other 
electrical portions of the equipment, with 
the exception of high-voltage grids, 
electrodes, and electrostatic atomizing 
heads and their connections, shall be 
located outside of the spraying area, or 
shall otherwise conform to the require¬ 
ments of paragraph (c) of this section. 


(4) Support. Electrodes and electro¬ 
static atomizing heads shall be ade¬ 
quately supported in permanent locations 
and shall be effectively insulated from 
the ground. Electrodes and electrostatic 
atomizing heads which are permanently 
attached to their bases, supports, or re- 
ciprocators, shall be deemed to comply 
with this section. Insulators shall be 
nonporous and noncombustible. 

(5) Insulators, grounding. High- 
voltage leads to electrodes shall be 
properly insulated and protected from 
mechanical injury or exposure to de¬ 
structive chemicals. Electrostatic atomiz¬ 
ing heads shall be effectively and per¬ 
manently supported on suitable insu¬ 
lators and shall be effectively guarded 
against accidental contact or grounding. 
An automatic means shall be provided 
for grounding the electrode system when 
it is electrically deenergized for any 
reason. All insulators shall be kept clean 
and dry. 

(6) Safe distance. A safe distance shall 
be maintained between goods being 
painted and electrodes or electrostatic 
atomizing heads or conductors of at least 
twice the sparking distance. A suitable 
sign indicating this safe distance shall 
be conspicuously, posted near the 
assembly. 

(7) Conveyors required. Goods being 
painted using this process are to be sup¬ 
ported on conveyors. The conveyors shall 
be so arranged as to maintain safe dis¬ 
tances between the goods and the elec¬ 
trodes or electrostatic atomizing heads 
at all times. Any irregularly shaped or 
other goods subject to possible swinging 
or movement shall be rigidly supported 
to prevent such swinging or movement 
which would reduce the clearance to 
less than that specified in subparagraph 
(6> of this paragraph. 

(8) Prohibition. This process is not 
acceptable where goods being coated are 
manipulated by hand. When finishing 
materials are applied by electrostatic 
equipment which is manipulated by 
hand, see paragraph (i) of this section 
for applicable requirements. 

(9) Fail-safe controls. Electrostatic 
apparatus shall be equipped with auto¬ 
matic controls which will operate with¬ 
out time delay to disconnect the power 
supply to the high voltage transformer 
and to signal the operator under any of 
the following conditions: 

(i) Stoppage of ventilating fans or 
failure of ventilating equipment from 
any cause. 

Cii) Stoppage of the conveyor carry¬ 
ing goods through the high voltage field. 

(iii> Occurrence of a ground or of an 
imminent ground at any point on the 
high voltage system. 

(iv) Reduction of clearance below that 
specified in subparagraph (6) of this 
paragraph. 

(10) Guarding. Adequate booths, fenc¬ 
ing, railings, or guards shall be so placed 
about the equipment that they, either by 
their location or character or both, as¬ 
sure that a safe isolation of the process 
is maintained from plant storage or per¬ 
sonnel. Such railings, fencing, and 
guards shall be of conducting material, 
adequately grounded. 
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(11) Ventilation. Where electrostatic 
atomization is used the spraying area 
shall be so ventilated as to insure safe 
conditions from a fire and health stand¬ 
point. 

(12) Fire protection. All areas used 
for spraying, including the interior of 
the booth, shall be protected by auto¬ 
matic sprinklers where this protection is 
available. Where this protection is not 
available, other approved automatic ex¬ 
tinguishing equipment shall be provided. 

(1) Electrostatic hand spraying equip - 
ment —(1) Application. This paragraph 
shall apply to any equipment using elec¬ 
trostatically charged elements for the 
atomization and or, precipitation of 
materials for coatings on articles, or for 
other similar purposes in which the 
atomizing device is hand held and manip¬ 
ulated during the spraying operation. 

(2) Conformance. Electrostatic hand 
spraying equipment shall conform with 
the other provisions of this section. 

(3) Equipment approval and specifica¬ 
tions. Electrostatic hand spray appara¬ 
tus and devices used in connection with 
coating operations shall be of approved 
types. The equipment should be so de¬ 
signed that the maximum surface tem¬ 
perature of the equipment in the spray¬ 
ing area shall not exceed 150"’ F. under 
any condition. The high voltage circuits 
shall be designed so as to not produce a 
spark of sufficient intensity to ignite any 
vapor-air mixtures nor result in appre¬ 
ciable shock hazard upon coming in con¬ 
tact with a grounded object under all 
normal operating conditions. The electro¬ 
statically charged exposed elements of 
the handgun shall be capable of being 
energized only by a switch which also 
controls the coating material supply. 

(4) Electrical support equipment. 
Transformers, powerpacks. control ap¬ 
paratus, and all other electrical portions 
of the equipment, with the exception of 
the handgun itself and its connections to 
the powder supply shall be located out¬ 
side of the spraying area or shall other¬ 
wise conform to the requirements of 
paragraph (c) of this section. 

(5) Spray gun ground. The handle of 
the spraying gun shall be electrically 
connected to ground by a metallic con¬ 
nection and to be so constructed that the 
operator in normal operating position is 
in intimate electrical contact with the 
grounded handle. 

(6) Grounding — general. All electri¬ 
cally conductive objects in the spraying 
area shall be adequately grounded. This 
requirement shall apply to paint con¬ 
tainers, wash cans, and any other ob¬ 
jects or devices in the area. The equip¬ 
ment shall carry a prominent perma¬ 
nently installed warning regarding the 
necessity for this grounding feature. 

<7) Maintenance of grounds. Objects 
being painted or coated shall be main¬ 
tained in metallic contact with the con¬ 
veyor or other grounded support. Hooks 
shall be regularly cleaned to insure this 
contact and areas of contact shall be 
sharp points or knife edges where pos¬ 
sible. Points of support of the object shall 
be concealed from random spray where 
feasible and where the objects being 


sprayer are supported from a conveyor, 
the point of attachment to the conveyor 
shall be so located as to not collect spray 
material during normal operation. 

(8) Interlocks. The electrical equip¬ 
ment shall be so interlocked with the 
ventilation of the spraying area that the 
equipment cannot be operated unless the 
ventilation fans are in operation. 

(9) Ventilation. The spraying opera¬ 
tion shall take place within a spray area 
which is adequately ventilated to remove 
solvent vapors released from the opera¬ 
tion. 

(j) Drying, curing , or fusion appara¬ 
tus —(1) Conformance. Drying, curing, 
or fusion apparatus in connection with 
spray application of flammable and com¬ 
bustible finishes shall conform to the 
Standard for Ovens and Furnaces, 
NFPA 86A-1969, where applicable and 
shall also conform with the following re¬ 
quirements of this subparagraph. 

(2) Alternate use prohibited. Spray 
booths, rooms, or other enclosures used 
for spraying operations shall not alter¬ 
nately be used for the purpose of drying 
by any arrangement which will cause a 
material increase in the surface tempera¬ 
ture of the spray booth, room, or 
enclosure. 

(3) Adjacent system interlocked. Ex¬ 
cept as specifically provided in subpara¬ 
graph (4) of this paragraph, drying, 
curing, or fusion units utilizing a heating 
system having open flames or which may 
produce sparks shall not be installed in 
a spraying area, but may be installed 
adjacent thereto when equipped with an 
interlocked ventilating system arranged 
to: 

(i) Thoroughly ventilate the drying 
space before the heating system can be 
started; 

<ii) Maintain a safe atmosphere at 
any source of ignition; 

(iii) Automatically shut down the 
heating system in the event of failure 
of the ventilating system. 

(4) Alternate use permitted. Auto¬ 
mobile refinishing spray booths or en¬ 
closures, otherwise installed and main¬ 
tained in full conformity with this sec¬ 
tion, may alternately be used for drying 
with portable electrical infrared drying 
apparatus when conforming with the 
following: 

(i) Interior (especially floors) of 
spray enclosures shall be kept free of 
overspray deposits. 

<ii) During spray operations, the dry¬ 
ing apparatus and electrical connections 
and wiring thereto shall not be located 
within spray enclosure nor in any other 
location wrhere spray residues may be 
deposited thereon. 

(iii) The spraying apparatus, the dry¬ 
ing apparatus, and the ventilating sys¬ 
tem of the spray enclosure shall be 
equipped with suitable interlocks so 
arranged that: 

(a) The spraying apparatus cannot be 
operated wiiile the drying apparatus is 
inside the spray enclosure. 

(b) The spray enclosure will be 
purged of spray vapors for a period of 
not less than 3 minutes before the drying 
apparatus can be energized. 


(c) The ventilating system will main¬ 
tain a safe atmosphere within the en¬ 
closure during the drying procevss and 
the drying appartus will automatically 
shut off in the event of failure of the 
ventilating system. 

(iv) All electrical wiring and equip¬ 
ment of the drying apparatus shall con¬ 
form with the applicable sections of Sub¬ 
part S of this Part. Only equipment of a 
type approved for Class I, Division 2 
hazardous locations shall be located 
within 18 inches of floor level. All metal¬ 
lic parts of the drying apparatus shall 
be properly electrically bonded and 
grounded. 

(v) The drying apparatus shall con¬ 
tain a prominently located, permanently 
attached warning sign indicating that 
ventilation should be maintained during 
the drying period and that spraying 
should not be conducted in the vicinity 
that spray will deposit on apparatus. 

(k) Automobile undercoating in ga¬ 
rages. Automobile undercoating spray 
operations in garages, conducted in areas 
having adequate natural or mechanical 
ventilation, are exempt from the require¬ 
ments pertaining to spray finishing oper¬ 
ations, when using undercoating mate¬ 
rials not more hazardous than kerosene 
(as listed by Underwriters’ Laboratories 
in respect to fire hazard rating 30-40) 
or undercoating materials using only 
solvents listed as having a flash point 
in excess of 100* F. Undercoating spray 
operations not conforming to these pro¬ 
visions are subject to all requirements 
of this section pertaining to spray 
finishing operations. 

(l) Powder coating —(1) Electrical 
and other sources of ignition. Electrical 
equipment and other sources of ignition 
shall conform to the requirements of 
paragraph (c)(1) (i)-(iv), (8) and (9) 
(i) of this section and Subpart S of this 
Part. 

(2) Ventilation, (i) In addition to the 
provisions of paragraph (d) of this sec¬ 
tion, where applicable, exhaust ventila¬ 
tion shall be sufficient to maintain the 
atmosphere below the lowest explosive 
limits for the materials being applied. 
All nondeposited air-suspended pow’ders 
shall be safely removed via exhaust ducts 
to the powder recovery cyclone or recep¬ 
tacle. Each installation shall be designed 
and operated to meet the foregoing per¬ 
formance specification. 

(ii) Powders shall not be released to 
the outside atmosphere. 

(3) Drying , curing, or fusion equip - 
ment. The provisions of th e Standard for 
ovens and furnaces, NFPA No. 86A-1969 
shall apply where applicable. 

(4) Operation and maintenance. 

All areas shall be kept free of the accu¬ 
mulation of powder coating dusts, par¬ 
ticularly such horizontal surfaces as 
ledges, beams, pipes, hoods, booths, and 
floors. . 

(ii) Surfaces shall be cleaned in suen 
manner as to avoid scattering dust to 
other places or creating dust clouds. 

(iii) "No Smoking” signs in large let¬ 
ters on contrasting color background 
shall be conspicuously posted at all pow¬ 
der coating areas and pow r der storage 
rooms. 
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<5> Fixed electrostatic spraying equip - 
nient. The provisions of paragraph (h) 
of this section and other subparagraphs 
of this paragraph shall apply to fixed 
electrostatic equipment, except that elec¬ 
trical equipment not covered therein 
shall conform to subparagraph (1) of 
this paragraph. 

«6 > Electrostatic hand spraying equip¬ 
ment. The provisions of paragraph (i) 
of this section and other subparagraphs 
of this paragraph, shall apply to electro¬ 
static handguns when used in powder 
coating, except that electrical equipment 
not covered therein shall conform to sub- 
paragraph (1) of this paragraph. 

1 7) Electrostatic fluidized beds . (i) 
Electrostatic fluidized beds and associ¬ 
ated equipment shall be of approved 
types. The maximum surface tempera¬ 
ture of this equipment in the coating 
area shall not exceed 150° P. The high 
voltage circuits shall be so designed as 
to not produce a spark of sufficient in¬ 
tensity to ignite any powder-air mixtures 
nor result in appreciable shock hazard 
upon coming in contact with a grounded 
object under normal operating 
conditions. 

(ii) Transformers, powerpacks, control 
apparatus, and all other electrical por¬ 
tions of the equipment, with the excep¬ 
tion of the charging electrodes and their 
connections to the power supply shall 
be located outside of the powder coating 
area or shall otherwise conform to the 
requirements of subparagraph «1) of this 
paragraph. 

(iii) All electrically conductive objects 
within the charging influence of the elec¬ 
trodes shall be adequately grounded. The 
powder coating equipment shall carry a 
prominent, permanently installed warn¬ 
ing regarding the necessity for grounding 
these objects. 

<iv) Objects being coated shall be 
maintained in contact with the conveyor 
or other support in order to insure proper 
grounding. Hangers shall be regularly 
cleaned to insure effective contact and 
areas of contact shall be sharp points or 
knife edges where possible. 

<v> The electrical equipment shall be 
so interlocked with the ventilation sys¬ 
tem that the equipment cannot be oper¬ 
ated unless the ventilation fans are in 
operation. 

(mj Organic peroxides and dual com¬ 
ponent coatings —(1) Conformance . All 
spraying operations involving the use of 
organic peroxides and other dual com¬ 
ponent coatings shall be conducted in 
approved sprinklered spray booths meet¬ 
ing the requirements of this section. 

(2) Smoking. Smoking shall be pro¬ 
hibited and “No Smoking” signs shall be 
prominently displayed and only non- 
sparking tools shall be used in any area 
where organic peroxides are stored, 
mixed or applied. 

> 1910.108 Dip tanks containing flam¬ 
mable or combustible liquid*. 

a» Definitions applicable to this sec¬ 
tion— »i) Dip tank. Shall mean a tank, 
vat. or container of flammable or com¬ 
bustible liquid in which articles or ma¬ 
terials are immersed for the purpose of 


coating, finishing, testing, or similar 
processes. 

(2) Vapor area. Shall mean any area 
containing dangerous quantities of flam¬ 
mable vapors in the vicinity of dip tanks, 
their drainboards or associated drying, 
conveying, or other equipment, during 
bperation or shutdown periods. 

(3) Approved. Unless otherwise indi¬ 
cated, approval or listing by at least one 
of the following nationally recognized 
testing laboratories: Underwriters Lab¬ 
oratories, Inc.; Factory Mutual Engi¬ 
neering Corp. 

1 4) Listed. See “approved” in § 1910.108 

(a)(3). 

(b) Ventilation —(1) Vapor area ven¬ 
tilation. Vapor areas as defined in para¬ 
graph (a) of this section shall be limited 
to the smallest practical space by main¬ 
taining a properly designed system of 
mechanical ventilation arranged to move 
air from all directions towards the vapor 
area origin and thence to a safe outside 
location. Ventilating systems shall con¬ 
form to the Standards for Blower and 
Exhaust Systems (NFPA Pamphlet No. 
91-1969). Required ventilating systems 
shall be so arranged that the failure of 
any ventilating fan shall automatically 
stop any dipping conveyor system. See 
also paragraph (c) (6) of this section. 

(2) Ventilation combined with drying. 
When a required ventilating system 
serves associated drying operations uti¬ 
lizing a heating system which may be a 
source of ignition, means shall be pro¬ 
vided for preventilation before the heat¬ 
ing system can be started; the failure of 
any ventilating fan shall automatically 
shut down the heating system; and the 
installation shall otherwise conform to 
the Standard for Ovens and Furnaces 
(NFPA No. 86A-1969). 

(c) Construction of dip tanks —(1) 
General. Dip tanks, including drain- 
boards if provided, shall be constructed 
of substantial noncombustible material, 
and their supports shall be of heavy 
metal, reinforced concrete, or masonry. 
Where dip tanks extend through a floor 
to the story below or where the weaken¬ 
ing of the tank supports by fire may 
result in the tank collapse, supports 
should be of material having not less 
than 1-hour fire resistance. 

(2) Overflow pipes, (i) Dip tanks of 
over 150 gallons in capacity or 10 square 
feet in liquid surface area shall be 
equipped with a properly trapped over¬ 
flow pipe leading to a safe location out¬ 
side buildings. Smaller dip tanks should 
also be so equipped, where practical. The 
discharge of the overflow pipe should 
be so located and arranged that if the 
entire combustible contents of the dip 
tank is overflowed through overflow pipe 
by the application of water during fire 
fighting, property will not be endangered. 
The size of the overflow pipe should be 
sufficient to conduct the maximum rate 
of flow of water expected to be applied 
to the liquid surface of the dip tank from 
automatic sprinklers or from other 
sources in the event of Are. 

(ii> Overflow’ pipes shall be of suffi¬ 
cient capacity to overflow the maximum 
delivery of dip tank liquid fill pipes but 


shall not be less than 3 inches in diam¬ 
eter and shall be increased in size de¬ 
pending upon the area of the liquid 
surface and the length and pitch of pipe. 

(iii) Piping connections on drains and 
overflow’ lines shall be designed so as to 
permit ready access for inspection and 
cleaning of the interior. 

(iv) The bottom of the overflow’ con¬ 
nection shall be not less than 6 inches 
below the top of the tank. See also sub- 
paragraph (6) of this paragraph and 
paragraph (g)(3)<ii) of this section. 

(3) Bottom drains, (i) Dip tanks over 
500 gallons in liquid capacity shall be 
equipped with bottom drains automat¬ 
ically and manually arranged to quickly 
drain the tank in the event of fire, unless 
the viscosity of the liquid at normal 
atmospheric temperature makes this im¬ 
practical. Manual operation shall be 
from a safely accessible location. Where 
gravity flow is not practicable, auto¬ 
matic pumps shall be required. 

(ii) Such drain shall be trapped and 
discharge to a closed properly vented 
salvage tank or to a safe location outside 
which will not endanger property. 

(iii) According to tank capacity the 
diameter of bottom drainpipe shall be 
not less than the following: 

Gallons: Inches 

500 to 750—. 3 

750 to 1.000. 4 

1,000 to 2.500_-_ 5 

2.500 to 4,000_ 6 

Over 4,000_ 8 

(4 > Salvage tanks. The capacity of the 
salvage tank shall be greater than the 
capacity of the dip tank or tanks to which 
they are connected. 

(5) Automatic extinguishing facilities . 
Except as noted in paragraph (h) (1) (v) 
of this section (applying to hardening 
and tempering tanks), all dip tanks ex¬ 
ceeding 150 gallons liquid capacity or 
having a liquid surface area exceeding 4 
square feet shall be protected with at 
least one of the automatic extinguishing 
facilities conforming to paragraph (g) 
(2), (3), (4), (5), or (6) of this section. 

(6) Conveyor systems. Dip tanks utiliz¬ 
ing a conveyor system shall be so ar¬ 
ranged that in the event of fire, the 
conveyor system shall automatically 
cease motion and required bottom drains 
shall open. Conveyor systems shall auto¬ 
matically cease motion unless required 
ventilation is in full operation. See also 
paragraph (b)(1) of this section. 

<7) Heating dip tank liquids. When dip 
tank liquids are artificially heated, either 
by the dipping of heated articles, or by 
other application of heat to the liquid, 
provision shall be made to prevent a tem¬ 
perature rise greater than 50° F. below 
the flashpoint of the liquid. See also 
paragraph (h)(1) of this section. 

(d> Liquids used in dip taiiks , storage 
and handling. The storage of flammable 
and combustible liquids in connection 
with dipping operation shall conform to 
the requirements of section 1910.106, 
where applicable. Where portable con¬ 
tainers are used for the replenishment 
of flammable and combustible liquids, 
provision shall be made so that both the 
container and tank shall be positively 
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grounded and electrically bonded to pre¬ 
vent static electric sparks. 

<e) Electrical and other sources of 
ignition —(1) Vapor areas. (i) There 
shall be no open flames, spark producing 
devices, or heated surfaces having a tem¬ 
perature sufficient to ignite vapors in any 
vapor area. Except as specifically per¬ 
mitted in paragraph (h)(3) of this sec¬ 
tion. relating to electrostatic apparatus, 
electrical wiring and equipment in any 
vapor area (as defined in paragraph (a) 
<2> of this section) shall be explosion 
proof type according to the requirements 
of Subpart S of this part for Class I, 
Group D locations and shall otherwise 
conform to Subpart S of tills part. 

(ii) Unless specifically approved for 
locations containing both deposits of 
readily ignitable residues and explosive 
vapors, there shall be no electrical equip¬ 
ment in the vicinity of dip tanks or asso¬ 
ciated drainboards or drying operations 
which are subject to splashing or drip¬ 
ping of dip tank liquids, except wiring in 
rigid conduit or in threaded boxes or 
fittings containing no taps, splices, or 
terminal connections, and except as 
specifically permitted in paragraph <h) 

(3) of this section. 

(2) Adjacent areas. In any floorspace 
outside a vapor area but within 20 feet 
therefrom, and not separated by tight 
partitions, there shall be no open flames 
or spark producing devices except as 
specifically permitted in NFPA Standard 
No. 86A-1969, Ovens and Furnaces, para¬ 
graph 200-7, and electrical wiring and 
equipment shall conform to the provi¬ 
sions of Subpart S of this part. 

(f) Operations and maintenance —(1) 
General. Areas in the vicinity of dip 
tanks shall be kept as clear of combustible 
stock as practical and shall be kept en¬ 
tirely free of combustible debris. 

(2) Waste cans. When waste or rags 
are used in connection with dipping op¬ 
erations, approved metal waste cans shall 
be provided and all impregnated rags or 
waste deposited therein immediately 
after use. The contents of waste cans 
shall be properly disposed of at least once 
daily at the end of each shift. 

(3) Inspection . Periodic inspection or 
tests of all dip tank facilities shall be 
made, including covers, overflow pipe in¬ 
lets and discharge, bottom drains and 
valves, electrical wiring and equipment 
and grounding connections, ventilating 
facilities, and all extinguishing equip¬ 
ment. Any defects found shall be 
promptly corrected. 

(4) Warning signs. “No Smoking” 
signs in large letters on contrasting color 
background shall be conspicuously posted 
in the vicinity of dip tanks. 

(g) Extinguishment —(1) Extinguish¬ 
ers. Areas in the vicinity of dip tanks 
shall be provided with manual fire ex¬ 
tinguishers suitable for flammable and 
combustible liquid fires, conforming to 
Standard for Portable Fire Extinguish¬ 
ers NFPA No. 10-1970. 

(2) Automatic water spray extinguish¬ 
ing systems. Such systems shall conform 
to NFPA Standard for Water Spray Sys¬ 
tems for Fire Protection NFPA No. 15- 
1969 and shall be arranged to protect 


tanks, drainboards, and stock over drain- 
boards. 

(3) Automatic foam extinguishing 
systems. Automatic foam extinguishing 
systems shall conform to NFPA Sta ndar d 
for Foam Extinguishing Systems, NFPA 
No. 11-1970 and; 

(i) Foam producing material selected 
shall be suitable for intended use, taking 
into account characteristics of the dip 
tank liquid; 

(ii) Overflow pipe shall be arranged to 
prevent the floating away of foam and 
clogging overflow pipe. This may be ac¬ 
complished by either of the following: 

(a) Overflow pipe may be extended 
through tank wall and terminated in an 
ell pointing downward. The bottom of 
the overflow pipe at the point it pierces 
tank wall should not be over 2 inches 
above the opening or face of the ell. 

( b) Overflow pipe inlet may be pro¬ 
vided with a removable screen of Vi-inch 
mesh having an area at least twice the 
cross-sectional area of overflow pipe. 
Screens which may be clogged by dip 
tank ingredients shall be inspected and 
cleaned periodically. 

(4) Automatic carbon dioxide systems. 
Automatic carbon dioxide systems shall 
conform to NFPA Standard for Carbon 
Dioxide Extinguishing Systems, NFPA 
No. 12-1968, and shall be arranged to 
protect both dip tanks and drainboards 
and unless stock over drainboards is 
otherwise protected with automatic ex¬ 
tinguishing facilities, shall also be ar¬ 
ranged to protect such stock. 

(5) Dry chemical extinguishing sys¬ 
tems. Dry chemical extinguishing sys¬ 
tems shall conform to NFPA Standard 
for Dry Chemical Extinguishing Systems 
NFPA No. 17-1969 and shall be arranged 
to protect both dip tanks and drain- 
boards, and unless stock over drain- 
boards is otherwise protected with auto¬ 
matic extinguishing facilities, shall also 
be arranged to protect such stock. 

(6) Dip tank covers, (i) Covers ar¬ 
ranged to close automatically in the 
event of fire shall be actuated by ap¬ 
proved automatic devices and shall also 
be arranged for manual operation. 

(ii) Covers shall be of substantial non¬ 
combustible material or of tin-clad type 
with enclosing metal applied with locked 
joints. 

(iii) Chains or wire rope shall be used 
for cover support or operating mecha¬ 
nism where the burning of a cord would 
interfere with the action of a device. 

(iv) Covers shall be kept closed wiien 
tanks are not in use. 

(h) Special dip tank applications — 
(1) Hardening and tempering tanks, (i) 
Tanks shall be located as far as practic¬ 
able from furnaces and shall not be lo¬ 
cated on or near combustible floors. 

(ii) Tanks shall be provided with a 
noncombustible hood and vent or other 
equally effective means of venting to 
the outside of the building to serve as a 
vent in case of fire. All such vent ducts 
shall be treated as flues and be kept 
well away from combustible roofs or 

Q| ^ I 

(iii) Tanks shall be so designed that 
the maximum workload is incapable of 
raising the temperature of the cooling 


medium to within 50° below its flash¬ 
point, or such tanks shall be equipi>eci 
with circulating cooling systems which 
will accomplish the same result. 

(iv) Tanks shall be equipped with a 
high temperature limit switch arranged 
to sound an alarm when the temperature 
of the quenching medium reaches within 
50° F. below the flashpoint. If practical 
from an operating standpoint, such limit 
switches shall also shut down conveying 
equipment supplying work to the tank. 

(v) The provisions of paragraph <c) 

(5) of this section shall apply to tanks 
having a liquid surface area of 25 square 
feet or more or a capacity of 500 gallons 
or more. 

(vi) Air under pressure shall not be 
used to fill or to agitate oil tanks. 

(vii> Drain facilities from the bottom 
of the tank may be combined with the 
oil circulating system or arranged Inde¬ 
pendently to drain the oil to a safe loca¬ 
tion. The drain valve shall be operated 
automatically with approved heat actu¬ 
ated devices or manually, and if the 
latter, the valve shall be operated from 
a safe distance. 

(2) Flora coat; general, (i) Except as 
modified in this paragraph, all of the 
preceding standards for dip tanks apply. 

(ii) All piping shall be strongly erected 
and rigidly supported. 

(iii) Paint shall be supplied by direct 
low-pressure pumping arranged to au¬ 
tomatically shut down by means of ap¬ 
proved heat actuated devices, in the case 
of fire, or paint may be supplied by a 
gravity tank not exceeding 10 gallons in 
capacity. 

(iv) The area of the sump and any 
areas on which paint flows should be 
considered the area of dip tank. 

(3) Electrostatic apparatus; general 
(i) Installation and use of electrostatic 
detearing equipment shall conform to 
paragraphs (a) through (g) of this sec¬ 
tion. 

(ii) Electrostatic apparatus and de¬ 
vices used in connection with paint de- 
tearing operations shall be of approved 
types. 

(iii) Transformers, powerpacks, con¬ 
trol appartus, and all other electrical 
portions of the equipment, with the ex¬ 
ception of high voltage grids and their 
connections, shall be located outside the 
vapor area or shall conform to the re¬ 
quirements of paragraph (e) of this 
section. 

(iv) Electrodes shall be of substantial 
construction, shall be rigidly supported 
in permanent locations and shall be 
effectively insulated from ground 
Insulators shall be nonporous and 
noncombustible. 

(v) High voltage leads to electrodes 
shall be effectively and permanently 
supported on suitable insulators, and 
shall be effectively guarded against ac¬ 
cidental contact or grounding. An auto¬ 
matic means shall be provided for 
grounding and discharging any accumu¬ 
lated residual charge on the electrode 
assembly or the secondary circuit of the 
high voltage transformer when the trans¬ 
former primary is disconnected from tne 
source of supply. 
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(vi) A space shall be maintained be¬ 
tween goods being deteared and elec¬ 
trodes or conductors of at least twice the 
sparking distance. A suitable sign stating 
the sparking distance shall be conspicu¬ 
ously posted near the assembly. 

(vii) Goods being deteared using this 
electrostatic process are to be supported 
on conveyors. The conveyors shall be so 
arranged as to maintain safe distances 
between the goods and the electrodes at 
all times. All goods shall be so supported 
as to prevent any swinging or movement 
which would reduce the clearance to less 
than specified in subdivision (vi) of this 
subparagraph. 

(viii) This electrostatic process is not 
approved where goods being deteared are 
manipulated by hand. 

<ix) Electrostatic apparatus shall be 
equipped with automatic controls which 
will operate without time delay to dis¬ 
connect the power supply to the high 
voltage transformer and to signal the 
operator under any of the following 
conditions: 

<a) Stoppage of ventilating fans or 
failure of ventilating equipment from 

any cause. 

<b> Stoppage of the conveyor carry¬ 
ing goods past the Ugh voltage grid. 

(c) Occurrence of a ground or of an 
imminent ground at any point on the 
high voltage system. 

(d> Reduction of clearance below that 
specified in subdivision (vi) of this 
subparagraph. 

(x) Adequate fencing, railings, or 
guards shall be so placed about the 
equipment that they, either by their lo¬ 
cation or character or both, assure that 
a safe isolation of the process is main¬ 
tained from plant storage or personnel. 
Such railings, fencing and guards shall 
be of conducting material, adequately 
grounded, and should be at least 5 feet 
from processing equipment. 

(xi) Electrode insulators shall be kept 
clean and dry. 

(xil) The detearing area shall be 
ventilated by exhausting adequate air 
from the area as specified in paragraph 
(b) of this section. 

<xiii) All areas for detearing shall be 
protected by automatic sprinklers where 
this protection is available. Where this 
protection Is not available, other ap¬ 
proved automatic extinguishing equip¬ 
ment shall be provided. 

(xiv) Drip plates and screens subject 
» deposits shall be removable and 
shall be taken to a safe place for 
cleaning. 


<4) Roil coating, (i) The processes of 
roll coating, spreading, and impregnat¬ 
ing, m which fabrics, paper, or other ma¬ 
terial are passed directly through a tank 
? r Y^ugh containing flammable or com¬ 
bustible liquids, or over the surface of a 
oiler that revolves partially submerged 
n a flammable liquid, shaU conform to 
tne applicable requirements of para¬ 
graphs (a) through (g) of this section 
in addition shall conform to subdi- 
vmon (U) of this subparagraph. 

Adequate arrangements shall be 
™ to Prevent sparks from static elec- 
■ ty by electrically bonding and 


grounding all metallic rotating and other 
parts of machinery and equipment and 
by the installation of static collectors or 
maintaining a conductive atmosphere 
such as a high relative humidity. 

§ 1910.109 Explosives and blasting 
agents. 

(a) Definitions applicable to this sec - 
tion —(1) Blasting agent . Blasting 
agent—any material or mixture, consist¬ 
ing of a fuel and oxidizer, intended for 
blasting, not otherwise classified as an 
explosive and in which none of the in¬ 
gredients are classified as an explosive, 
provided that the finished product, as 
mixed and packaged for use or shipment, 
cannot be detonated by means of a No. 8 
test blasting cap when unconfined. 

(2) Explosive-actuated power devices. 
Explosive-actuated power device—any 
tool or special mechanized device which 
is actuated by explosives, but not includ¬ 
ing propellant-actuated power devices. 
Examples of explosive-actuated power 
devices are jet tappers and jet 
perforators. 

(3) Explosive. Explosive—any chemi¬ 
cal compound, mixture, or device, the pri¬ 
mary or common purpose of which is to 
function by explosion, i.e., with substan¬ 
tially instantaneous release of gas and 
heat, unless such compound, mixture, or 
device is otherwise specifically classified 
by the U.S. Department of Transporta¬ 
tion: see 49 CPR Chapter I. The term 
“explosives” shall include all material 
which is classified as Class A, Class B, 
and Class C explosives by the U.S. De¬ 
partment of Transportation, and in¬ 
cludes, but is not limited to dynamite, 
black powder, pellet powders, initiating 
explosives, blasting caps, electric blast¬ 
ing caps, safety fuse, fuse lighters, fuse 
igniters, squibs, cordeau detonant fuse, 
instantaneous fuse, igniter cord, igniters, 
small arms ammunition, small amis am¬ 
munition primers, smokeless propellant, 
cartridges for propellant-actuated power 
devices, and cartridges for industrial 
guns. Commercial explosives are those 
explosives which are intended to be used 
in commercial or industrial operations. 

Note 1: Classification of explosives is de¬ 
scribed by the U.S. Department of Transpor¬ 
tation as follows (see 49 CFR Chapter I): 

(i) Class A explosives. Possessing, det¬ 
onating, or otherwise maximum hazard; 
such as dynamite, nitroglycerin, picric 
acid, lead azide, fulminate of mercury, 
black powder, blasting caps, and deto¬ 
nating primers. 

(ii) Class B explosives. Possessing flam¬ 
mable hazard, such as propellant explo¬ 
sives (including some smokeless propel¬ 
lants), photographic flash powders, and 
some special fireworks. 

(iii) Class C explosives. Includes cer¬ 
tain types of manufactured articles 
which contain Class A or Class B explo¬ 
sives, or both, as components but in re¬ 
stricted quantities. 

(iv) Forbidden or not acceptable ex¬ 
plosives. Explosives which are forbidden 
or not acceptable for transportation by 
common carriers by rail freight, rail ex¬ 
press, highway, or water in accordance 
with the regulations of the UJ3. De¬ 


partment of Transportation, 49 CFR 
Chapter I. 

(4) Highway. Highway—any public 
street, public alley, or public road. 

(5) Inhabited building. Inhabited 
building—a building or structure reg¬ 
ularly used in whole or part as a place 
of human habitation. The term “inhab¬ 
ited building” shall also mean any 
church, school, store, railway passenger 
station, airport terminal for passengers, 
and any other building or structure 
where people are accustomed to congre¬ 
gate or assemble but excluding any build¬ 
ing or structure occupied in connection 
with the manufacture, transportation, 
storage, and use of explosives. 

(6) Magazine. Magazine—any build¬ 
ing or structure, other than an explo¬ 
sives manufacturing building, for the 
storage of explosives. 

(7) Motor vehicle. Motor vehicle—any 
self-propelled vehicle, truck, tractor, 
semitrailer, or truck-full trailers used 
for the transportation of freight over 
public highways. 

(8) Propellant-actuated power de¬ 
vices. Propellant-actuated power de¬ 
vices—any tool or special mechanized 
device or gas generator system which is 
actuated by a smokeless propellant or 
which releases and directs work through 
a smokeless propellant charge. 

(9) Public conveyance. Public convey¬ 
ance—any railroad car. streetcar, feri*y. 
cab, bus, airplane, or other vehicle which 
is carrying passengers for hire. 

(10) Pyrotechnics. Pyrotechnics—and 
include any combustible or explosive 
compositions or manufactured articles 
designed and prepared for the purpose 
of producing audible or visible effects 
which are commonly referred to as 
fireworks. 

(11) Railway. Railway—any steam, 
electric, diesel electric, or other railroad 
or railway which carries passengers for 
hire on the particular line or branch in 
the vicinity where explosives are stored 
or where explosives manufacturing 
buildings are situated. 

(12) Semiconductive hose. Semicon- 
ductive hose—a hose with an electrical 
resistance high enough to limit flow of 
stray electric currents to safe levels, yet 
not so high as to prevent drainage of 
static electric charges to ground; hose 
of not more than 2 megohms resistance 
over its entire length and of not less than 
5,000 ohms per foot meets the require¬ 
ment. 

(13) Small arms ammunition . Small 
arms ammunition—any shotgun, rifle, 
pistol, or revolver cartridge, and car¬ 
tridges for propellant-actuated power de¬ 
vices and industrial guns. Military-type 
ammunition containing explosive-burst¬ 
ing charges, incendiary, tracer, spotting, 
or pyrotechnic projectiles is excluded 
from this definition. 

(14) Small arms ammunition primers. 
Small arms ammunition primers—small 
percussion-sensitive explosive charges, 
encased in a cup, used to ignite propel¬ 
lant powder. 

(15) Smokeless propellants. Smokeless 
propellants—solid propellants, common¬ 
ly called smokeless powders in the trade, 
used in small arms ammunition, cannon, 
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rockets, propellant-actuated power de¬ 
vices, etc. 

(16) Special industrial explosives de¬ 
vices. Special industrial explosives de¬ 
vices—explosive-actuated power devices 
and propellant-actuated power devices. 

(17) Special industrial explosives ma¬ 
terials. Special industrial explosives ma¬ 
terials—shaped materials and sheet 
forms and various other extrusions, pel¬ 
lets, and packages of high explosives, 
wliich include dynamite, trinitrotolvene 
(TNT), pentaerythritol tetranitrate 
(PETN), hexahydro-1,3,5-trinitro-s-tri- 
azine (RDX), and other similar com¬ 
pounds used for high-energy-rate form¬ 
ing, expanding, and shaping in metal 
fabrication, and for dismemberment and 
quick reduction of scrap metal. 

(18) Water gels or slurry explosives. 
These comprise a wide variety of mate¬ 
rials used for blasting. They all contain 
substantial proportions of water and 
high proportions of ammonium nitrate, 
some of which is in solution in the water. 
Two broad classes of water gels are (i) 
those which are sensitized by a material 
classed as an explosive, such as TNT or 
smokeless powder, <ii) those which con¬ 
tain no ingredient classified as an explo¬ 
sive; these are sensitized with metals 
such as aluminum or with other fuels. 
Water gels may be premixed at an ex¬ 
plosives plant or mixed at the site im¬ 
mediately before delivery into the bore¬ 
hole. 

(19) DOT specifications. Regulations 
of the Department of Transportation 
published in 49 CFR Chapter I. 

(20) DOT regulations. See § 1910.109 

(a) (19). 

(21) DOT requirements. See § 1910.109 
(a)(19). 

(b) Miscellaneous provisions — (1) 
General hazard. No person shall store, 
handle, or transport explosives or blast¬ 
ing agents when such storage, handling, 
and transportation of explosives or blast¬ 
ing agents constitutes an undue hazard 
to life and property. 

(2) Unauthorized recipients. No per¬ 
son shall sell or give away any explosive 
or blasting agent to any unauthorized 
person. 

(3) Display. No person shall sell, dis¬ 
play, or expose for sale any explosive or 
blasting agent on any highway, street, 
sidewalk, public way, or public place. 

(c) Storage of explosives —(1) Gen¬ 
eral provisions, (i) All class A, class B. 
class C explosives, and special industrial 
explosives, and any newly developed and 
unclassified explosives, shall be kept in 
magazines which meet the requirements 
of this paragraph. 

(ii) Blasting" caps, electric blasting 
caps, detonating primers, and primed 
cartridges shall not be stored in the same 
magazine with other explosives. 

(iii) Ground around magazines shall 
slope away for drainage. The land sur¬ 
rounding magazines shall be kept clear of 
brush, dried grass, leaves, and other 
materials for a distance of at least 25 
feet. 

(iv) Magazines as required by this 
chapter shall be of two classes; namely, 
class I magazines, and class II 
magazines. 

(v) Class I magazines shall be re- 
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quired where the quantity of explosives 
stored is more than 50 pounds. Class n 
magazines may be used where the quan¬ 
tity of explosives stored is 50 pounds or 
less. 

(vi) Class I magazines shall be located 
away from inhabited buildings, passenger 
railways, and public highways and from 
other magazines in conformity with 
Table H-21. 

Table H-21— American Table or Distances tor 
Storage or Explosives 

As revised aud approved by the Institutes of Makers of 
Explosives, June 5,1964 


Explosives Distances In feet when storage is 
barricaded 


In- Sepa- 

Pounds Pounds habited Pas- Public ration 

over not over build- senger high- of 

lugs railway* ways maga¬ 

zines 


2 

5 

70 

30 

30 

6 

6 

10 

90 

35 

35 

8 

10 

20 

110 

45 

45 

10 

20 

30 

126 

50 

50 

11 

30 

40 

140 

55 

55 

12 

40 

50 

150 

60 

60 

14 

60 

75 

170 

70 

70 

15 

76 

100 

190 

75 

75 

16 

100 

125 

200 

80 

80 

18 

125 

160 

215 

85 

85 

10 

150 

200 

235 

95 

95 

21 

200 

250 

265 

105 

105 

23 

250 

300 

270 

110 

• no 

24 

300 

400 

295 

120 

120 

27 

400 

500 

320 

130 

130 

29 

500 

600 

340 

135 

135 

31 

000 

700 

355 

145 

145 

32 

700 

800 

376 

150 

150 

33 

SOU 

900 

390 

155 

155 

35 

000 

1,000 

400 

160 

160 

36 

1,000 

1,200 

425 

170 

165 

39 

1,200 

1,400 

450 

180 

170 

41 

1,400 

1,600 

470 

190 

175 

43 

1,000 

1,800 

490 

195 

180 

44 

1,800 

2,000 

506 

205 

185 

46 

2,000 

2,500 

545 

220 

190 

49 

2,500 

3,000 

580 

235 

196 

62 

3,000 

4,000 

635 

255 

210 

58 

4, 000 

5,000 

685 

275 

225 

61 

5,000 

6,000 

730 

295 

235 

65 

6,000 

7,000 

770 

310 

245 

68 

7,000 

8,000 

800 

320 

250 

72 

8,000 

0,000 

835 

335 

255 

75 

9,000 

10,000 

865 

345 

260 

78 

10,000 

12,000 

875 

370 

270 

82 

12,000 

14,000 

885 

300 

275 

87 

14,000 

16,000 

900 

405 

280 

90 

16,000 

18,000 

940 

420 

285 

94 

18,000 

20,000 

976 

436 

290 

93 

20,000 

25,000 

1,055 

470 

315 

105 

26,000 

30, (XX) 

1,130 

500 

340 

112 

30,000 

36. IM) 

1,205 

625 

360 

119 

36,000 

40,000 

1,275 

550 

380 

124 

40,000 

45,000 

1,340 

570 

400 

129 

45,000 

50,000 

1.400 

5S0 

420 

135 

50,000 

55,000 

1,460 

610 

440 

140 

65,000 

60,000 

1,515 

630 

455 

145 

60.000 

65,000 

1,566 

645 

470 

150 

65,000 

70,000 

1,610 

660 

485 

155 

70.000 

75,000 

1.666 

675 

500 

160 

75,000 

80,000 

1.605 

m 

610 

165 

'V'. 

85,000 

1.730 

705 

520 

170 

85,000 

90,000 

1, 760 

720 

530 

175 

90,000 

95,000 

1,790 

730 

640 

180 

95,000 

100,000 

1,816 

746 

546 

185 

100,000 

110,000 

1.836 

770 

550 

195 

110,000 

130,000 

1,855 

790 

655 

205 

120.000 

130.000 

1,876 

810 

6M 

216 

130,000 

140,000 

1,890 

835 

565 

225 

140,000 

150,000 

1,900 

850 

570 

235 

150,000 

160.000 

1,935 

870 

580 

245 

160,000 

170,000 

1,965 

N“0 

690 

255 

170,000 

180, 000 

1.990 

905 

000 

265 

180,000 

190,000 

2,010 

920 

605 

‘278 

190,000 

200,000 

2,030 

935 

610 

285 

200,000 

210.000 

2,065 

955 

620 

295 

210,000 

230,000 

2, 100 

980 

635 

315 

230,000 

250.000 

2, 155 

1,010 

650 

335 

250,000 

275,000 

2,215 

1,040 

670 

360 

275,000 

300,000 

2,275 

1,075 

690 

385 


Note 1. “Natural barricade” means natural 
features of the ground, such as hill6, or tim¬ 
ber of sufficient density that the surround¬ 
ing exposures which require protection can¬ 
not be seen from the magazine when the 
trees ore bare of leaves. 

Note 2. "Artificial barricade" means an 
artificial mound or revetted wall of earth 
of a minimum thickness of three feet. 
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Note 3. "Barricaded” means that a build¬ 
ing containing explosives Is effectually 
screened from a magazine, building, railway, 
or highway, either by a natural barricade, 
or by an artificial barricade of such height 
that a straight line from the top of any 
sidewall of the building containing explo¬ 
sives to the eave line of any magazine, or 
building, or to a point 12 feet above the 
center of a railway or highway, will pass 
through such intervening natural or artifi¬ 
cial barricade. 

Note 4. When two or more storage maga¬ 
zines are located on the same property, each 
magazine must comply with the minimum 
distances specified from inhabited buildings, 
railways, and highways,.and in addition, they 
should be separated from each other by not 
less than the distances shown for "Separation 
of Magazines,” except that the quantity of 
explosives contained in cap magazines shall 
govern in regard to the spacing of said cap 
magazines from magazines, containing other 
explosives. If any two or more magazines are 
separated from each other by less than the 
specified "Separation of Magazines” dis¬ 
tances, then such two or more magazines, 
as a group, must be considered as one maga¬ 
zine, and the total quantity of explosives 
stored In such group must be treated as if 
stored in a single magazine located on the 
site of any magazine of the group, and must 
comply with the minimum of distances spe¬ 
cified from other magazines, inhabited build¬ 
ings, railways, and highways. 

Note 5. This table applies only to the 
manufacture and permanent storage of com¬ 
mercial explosives. It is not applicable to 
transportation of explosives, or any handling 
or temporary storage necessary or incident 
thereto. It is not Intended to apply to bombs, 
projectiles, or other heavily encased ex¬ 
plosives. 

(vii) Except as provided in subdivi¬ 
sion (viii) of this subparagraph, class II 
magazines shall be located in conform¬ 
ity with Table H-21, but may be permit¬ 
ted in warehouses and in wholesale and 
retail establishments when located on 
a floor which has an entrance at out¬ 
side grade level and the magazine is lo¬ 
cated not more than 10 feet from such 
an entrance. Two class II magazines 
may be located in the same building 
when one is used only for blasting caps 
in quantities not in excess of 5,000 caps 
and a distance of 10 feet is maintained 
between magazines. 

(viii) When used for temporary stor¬ 
age at a site for blasting operations, 
class II magazines shall be located away 
from neighboring inhabited buildings, 
railways, highways, and other maga¬ 
zines. A distance of at least one hundred 
and fifty (150) feet shall be maintained 
between class II magazines and the work 
in progress when the quantity of explo- 
sives kept therein is in excess of -5 
pounds, and at least 50 feet when the 
quantity of explosives is 25 pounds, or 
less. 

(2) Construction of magazines—gen¬ 
eral. (i) Magazines shall be constructed 
in conformity with the provisions oi 
this paragraph. 

(ii) Magazines for the storage of ex¬ 
plosives, other than black powder, class 
B and class C explosives shall be bullet 
resistant, weather resistant, fire resist¬ 
ant, and ventilated sufficiently to protect 
the explosive in the specific 
Magazines used only for storage of blach. 
powder, class B and class C explosives 
shall be weather resistant, fire-resistant, 
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and have ventilation. Magazines for stor¬ 
age of blasting and electric blasting caps 
shall be weather resistant, fire-resistant, 
and ventilated. 

(iii) Property upon which class I mag¬ 
azines are located and property where 
class II magazines are located outside of 
buildings shall be posted with signs read¬ 
ing Explosives—Keep Off/' Such signs 
shall be located so as to minimize the 
possibility of a bullet traveling in the 
direction of the magazine if anyone 
shoots at the sign. 

(iv) Magazines requiring heat shall be 
heated by either hot-water radiant heat¬ 
ing with the magazine building; or air 
directed into the magazine building over 
either hot water or low pressure steam 
(15 p.sJ.g.) coils located outside the mag¬ 
azine building. 

iv) The magazine heating systems 
shall meet the following requirements: 

(a) The radiant heating coils within 
the building shall be installed in such 
a manner that the explosives or explo¬ 
sives containers cannot contact the coils 
and air is free to circulate between the 
coils and the explosives or explosives 
containers. 

<b) The heating ducts shall be in¬ 
stalled in such a manner that the hot¬ 
air discharge from the duct is not 
directed against the explosives or ex¬ 
plosives containers. 

(c) The heating device used in connec¬ 
tion with a magazine shall have controls 
which prevent the ambient building tem¬ 
perature from exceeding 130° P. 

<d) The electric fan or pump used in 
the heating system for a magazine shall 
be mounted outside and separate from 
the wall of the magazine and shall be 
grounded. 


<e) The electric fan motor and the 
controls for electrical heating devices 
used in heating water or steam shall have 
overloads and disconnects, which com¬ 
ply with subpart S of this part. All elec¬ 
trical switch gear shall be located a 
minimum distance of 25 feet from the 
magazine. 

f /> The heating source for water or 
steam shall be separated from the mag¬ 
azine by a distance of not less than 25 
ieet when electrical and 50 feet when 
fuel fired. The area between the heating 
unit and the magazine shall be cleared 
of all combustible materials. 

(0) The storage of explosives and ex¬ 
plosives containers in the magazine shall 
allow uniform air circulation so prod¬ 
uct temperature uniformity can be 
maintained. 


<vi) When lights are necessary inside 
ifie magazine, electric safety flashlight, 
i electric safety lanterns shall be used. 

Cons t ruc tion of class I magazines, 
i Class I magazines shall be of masonry 
onstruction or of wood or of metal con- 
tv 0 ;^. or a combination of these 
i->pes. Thickness of masonry units shall 
imu e less ^ ian ® inches. Hollow masonry 
aits used in construction required to 
oe bullet resistant shall have all hollow 
paces filled with weak cement or well- 
mped sand. Wood constructed walls, 
required to be bullet resistant, shall have 
least a 6-inch space between interior 


and exterior sheathing and the space be¬ 
tween sheathing shall be filled with well- 
tamped sand. Metal wall construction, 
when required tc be bullet resistant, shall 
be lined with brick at least 4 inches in 
thickness or shall have at least a 6-inch 
sandfill between interior and exterior 
walls. 

<ii) Floors and roofs of masonry mag¬ 
azines may be of wood construction. 
Wood floors shall be tongue and grooved 
lumber having a nominal thickness of 
1 inch. 

(iii) Roofs required to be bullet resist¬ 
ant shall be protected by a sand tray lo¬ 
cated at the lines of eaves and covering 
the entire area except that necessary for 
ventilation. Sand in the sand tray shall 
be maintained at a depth of not less than 
4 inches. 

(iv) All wood at the exterior of mag¬ 
azines, including eaves, shall be pro¬ 
tected by being covered with black or 
galvanized steel or aluminum metal of 
thickness of not less than No. 26 gage. 
All nails exposed to the interior of mag¬ 
azines shall be well countersunk. 

(v) Foundations for magazines shall 
be of substantial construction and ar¬ 
ranged to provide good cross ventilation. 

(vi) Magazines shall be ventilated suf¬ 
ficiently to prevent dampness and heat¬ 
ing of stored explosives. Ventilating 
openings shall be screened to prevent 
the entrance of sparks. 

(vii) Openings to magazines shall be 
restricted to that necessary for the place* 
ment and removal of stocks of explo¬ 
sives. Doors for openings in magazines 
for class A explosives shall be bullet 
resistant. Doors for magazines not re¬ 
quired to be bullet resistant shall be 
designed to prevent unauthorized en¬ 
trance to the magazine. 

(viii) Magazines shall be provided 
with substantial means for locking; locks 
shall be provided and magazine doors 
shall be kept locked, except during the 
time of placement and removal of stocks 
of explosives. 

(ix) Provisions shall be made to pre¬ 
vent the piling of stocks of explosives 
directly against masonry walls, brick- 
lined or sand-filled metal walls and 
single-thickness metal walls; such pro¬ 
tection, however, shall not interfere with 
proper ventilation at the interior of 
side and end walls. 

(4) Construction of class II maga¬ 
zines. (i) Class n magazines shall be of 
wood or metal construction, or a combi¬ 
nation thereof. 

(ii) Wood magazines of this class shall 
have sides, bottom, and cover constructed 
of 2-inch hardwood boards well braced 
at corners and protected by being en¬ 
tirely covered with sheet metal of not 
less than No. 20 gage. All nails exposed 
to the interior of the magazine shall be 
well countersunk. All metal magazines 
of this class shall have sides, bottom, and 
cover constructed of sheet metal, and 
shall be lined with three-eighths-inch 
plywood or equivalent. Edges of metal 
covers shall overlap sides at least 1 inch. 

(iii) Covers for both wood- and metal- 
constructed magazines of this class shall 
be provided with substantial strap hinges 


and shall be provided with substantial 
means for locking. Covers shall be kept 
locked except during the placement or 
removal of explosives. 

(iv) Magazines of this class shall be 
painted red and shall bear lettering in 
white, on all sides and top, at least 3 
inches high, “Explosives—Keep Fire 
Away." Class n magazines when located 
in warehouses, and in wholesale and re¬ 
tail establishments shall be provided with 
substantial wheels or casters to facilitate 
easy removal in the case of fire. Where 
necessary due to climatic conditions, 
class II magazines shall be ventilated. 

(5) Storage within magazines, (i) 
Packages of explosives shall be laid flat 
with top side up. Black powder when 
stored in magazines with other explo¬ 
sives shall be stored separately. Black 
powder stored in kegs shall be stored on 
ends, bungs down, or on side, seams 
down. Corresponding grades and brands 
shall be stored together in such a man¬ 
ner that brands and grade marks show. 
All stocks shall be stored so as to be eas¬ 
ily counted and checked. Packages of 
explosives shall be piled In a stable man¬ 
ner. When any kind of explosive is re¬ 
moved from a magazine for use, the old¬ 
est explosive of that particular kind shall 
always be taken first. 

(ii) Packages of explosives shall not 
be unpacked or repacked in a magazine 
nor within 50 feet of a magazine or in 
close proximity to other explosives. Tools 
used for opening packages of explosives 
shall be constructed of nonsparking ma¬ 
terials, except that metal slitters may be 
used for opening flberboard boxes. A 
wood wedge and a fiber, rubber, or wood 
mallet shall be used for opening or clos¬ 
ing wood packages of explosives. Opened 
packages of explosives shall be securely 
closed before being returned to a 
magazine. 

(iii) Magazines shall not be used for 
the storage of any metal tools nor any 
commodity except explosives, but this 
restriction shall not apply to the storage 
of blasting agents and blasting supplies. 

(iv) Magazine floors shall be regu¬ 
larly swept, kept clean, dry. free of grit, 
paper, empty used packages, and rub¬ 
bish. Brooms and other cleaning uten¬ 
sils shall not have any spark-producing 
metal parts. Sweepings from floors of 
magazines shall be properly disposed 
of. Magazine floors stained with nitro¬ 
glycerin shall be cleaned according to 
instructions by the manufacturer. 

(v) When any explosive has deterio¬ 
rated to an extent that it is in an unstable 
or dangerous condition, or if nitro¬ 
glycerin leaks from any explosives, then 
the person in possession of such explosive 
shall immediately proceed to destroy 
such explosive in accordance with the 
instructions of the manufacturer. Only 
experienced persons shall be allowed to 
do the work of destroying explosives. 

(vi) When magazines need inside re¬ 
pairs, all explosives shall be removed 
therefrom and the floors cleaned. In 
making outside repairs, if there is a 
possibility of causing sparks or fire the 
explosives shall be removed from the 
magazine. Explosives removed from a 
magazine under repair shall either be 
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placed in another magazine or placed 
a safe distance from the magazine where 
they shall be properly guarded and pro¬ 
tected until repairs have been completed, 
when they shall be returned to the 
magazine. 

(vii) Smoking, matches, open flames, 
spark-producing devices, and firearms 
<except firearms carried by guards) shall 
not be permitted inside of or within 50 
feet of magazines. The land surrounding 
a magazine shall be kept clear of all 
combustible materials for a distance of 
at least 25 feet. Combustible materials 
shall not be stored within 50 feet of 
magazines. 

(viii) Magazines shall be in the 
charge of a competent person at all times 
who shall be at least 21 years of age, and 
who shall be held responsible for the 
enforcement of all safety precautions. 

(ix) Explosives recovered from blast¬ 
ing misfires shall be placed in a separate 
magazine until competent personnel has 
determined from the manufacturer the 
method of disposal. Caps recovered from 
blasting misfires shall not be reused. 
Such explosives and caps shall then be 
disposed of in the manner recommended 
by the manufacturer. 

<d) Transportation of explosives —(1) 
General provisions, (i) No employee shall 
be allowed to smoke, carry matches or 
any other flame-producing device, or 
carry any firearms or loaded cartridges 
while in or near a motor vehicle trans¬ 
porting explosives; or drive, load, or 
unload such vehicle in a careless or reck¬ 
less manner. 

(ii) Explosives shall not be carried 
or transported in or upon a public con¬ 
veyance or vehicle carrying passengers 
for hire. 

(iii) Explosives shall not be trans¬ 
ferred from one vehicle to another within 
the confines of any jurisdiction (city* 
county. State, or other area) without in¬ 
forming the fire and police departments 
thereof. In the event of breakdown or 
collision the local fire and police de¬ 
partments shall be promptly notified to 
help safeguard such emergencies. Ex¬ 
plosives shall be transferred from the 
disabled vehicle to another only, when 
proper and qualified supervision is 
provided. 

(iv) Blasting caps or electric blasting 
caps shall not be transported over the 
highways on the same vehicles with other 
explosives. 

(2) Transportation vehicles, (i) Ve¬ 
hicles used for transporting explosives 
shall be strong enough to carry the load 
without difficulty and be in good me¬ 
chanical condition. If vehicles do not 
have a closed body, the body shall be 
covered with a flameproof and moisture- 
proof tarpaulin or other effective pro¬ 
tection against moisture and sparks. All 
vehicles used for the transportation of 
explosives shall have tight floors and 
any exposed spark-producing metal on 
the inside of the body shall be covered 
with wood or other nonsparking materi¬ 
als to prevent contact with packages of 
explosives. Packages of explosives shall 
not be loaded above the sides of an open- 
body vehicle. 

(ii) Every vehicle used for transport¬ 
ing explosives and oxidizing materials 
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listed in (a) of this subdivision shall 
be marked as follows: 

(a) Exterior markings or placards re¬ 
quired on applicable vehicles shall be 
as follows for the various classes of 
commodities: 


Commodity 

Explosives, Class A, any 
quantity or a com¬ 
bination of Class A 
and Class B explo¬ 
sives. 

Explosives, Class B, any 
quantity. 

Oxidizing material 
(blasting agents, 
ammonium nitrate, 
etc.), 1,000 pounds 
or more gross 
weight. 


Type of marking 
or placard 

Explosives A (Red 
letters on white 
background). 


Explosives B (Red 
letters on white 
background). 

Oxidizers (Yellow 
letters on black 
background). 


( b ) Each marking or placard shall 
consist of letters not less than 4 inches 
high, in the color specified, using ap¬ 
proximately a %-inch stroke. The plac¬ 
ard must be larger than the lettering 
required thereon by at least 1 inch at 
the top and bottom sides. Such marking 
or placard described in subdivision (a) 
shall be contained in an area on the ve¬ 
hicle which has no other marking, let¬ 
tering, or graphic display, for at least 
3 inches in each direction. 

(c) Such markings or placards shall 
be displayed at the front, rear, and on 
each side of the motor vehicle or trailer, 
or other cargo carrying body while it 
contains explosives or other dangerous 
articles of such type and in such quantity 
as specified in (a) of this subdivision. 
The front marking or placard may be 
displayed on the front of either the 
truck, truck body, truck tractor or the 
trailer. 

id) Any motor vehicle, trailer, or other 
cargo-carrying body containing more 
than one kind of explosive as well as an 
oxidizing material requiring a placard 
under the provisions of subdivision (a), 
the aggregate gross weight of which 
totals 1,000 pounds or more, shall be 
marked or placarded “Dangerous” as 
well as “Explosive A” or “Explosive B” 
as appropriate. If explosives Class A and 
explosives Class B are loaded on the 
same vehicle, the “Explosives B” marking 
need not be displayed. 

( e ) In any combination of two or 
more vehicles containing explosives or 
other dangerous articles each vehicle 
shall be marked or placarded as to its 
contents and in accordance with (a) and 
(c) of this subdivision. 

(iii) Each motor vehicle used for trans¬ 
porting explosives shall be equipped with 
a minimum of two extinguishers, each 
having a rating of at least 10-BC. 

(a) Only extinguishers listed or ap¬ 
proved by Underwriters Laboratories, 
Inc., or the Factory Mutual Engineering 
Corp. shall be deemed suitable for use 
on explosives-carrying vehicles. 

( b ) Extinguishers shall be filled and 
ready for immediate use and located 
near the driver's seat. Extinguishers shall 
be examined periodically by a competent 
person. 

(iv) A motor vehicle used for trans¬ 
porting explosives shall be given the fol¬ 
lowing inspection to determine that it 
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is in proper condition for safe transpor¬ 
tation of explosives; 

(a) Fire extinguishers shall be filled 
and in working order. 

(b) All electrical wiring shall be com¬ 
pletely protected and securely fastened 
to prevent short-circuiting. 

(c) Chassis, motor, pan, and underside 
of body shall be reasonably clean and 
free of excess oil and grease. 

id) Fuel tank and feedline shall be 
secure and have no leaks. 

ie) Brakes, lights, horn, windshield 
wipers, and steering apparatus shall 
function properly. 

(/) Tires shall be checked for proper 
inflation and defects. 

(g) The vehicle shall be in proper con¬ 
dition in every other respect and ac¬ 
ceptable for handling explosives. 

(3) Operation of transportation vehi¬ 
cles. (i) Vehicles transporting explosives 
shall only be driven by and be in the 
charge of a driver who is physically fit, 
careful, capable, reliable, able to read 
and write the English language, and not 
addicted to the use, or under the influ¬ 
ence of intoxicants, narcotics, or other 
dangerous drugs, and not less than 21 
years of age. He shall be familiar with 
the traffic regulations. State laws, and 
the provisions of this section. 

(ii) Except under emergency condi¬ 
tions, no vehicle transporting explosives 
shall be parked before reaching its desti¬ 
nation, even though attended, on any 
public street adjacent to or in proximity 
to any bridge, tunnel, dwelling, building, 
or place where people work, congregate, 
or assemble. 

(iii) Every motor vehicle transporting 
any quantity of Class A or Class B ex¬ 
plosives shall, at all times, be attended by 
a driver or other attendant of the motor 
carrier. This attendant shall have been 
made aware of the class of the explosive 
material in the vehicle and of its inher¬ 
ent dangers, and shall have been in¬ 
structed in the measures and procedures 
to be followed in order to protect the 
public from those dangers. He shall have 
been made familiar with the vehicle he is 
assigned, and shall be trained, supplied 
with the necessary means, and author¬ 
ized to move the vehicle w f hen required. 

ia) For the purpose of this subdivi¬ 
sion, a motor vehicle shall be deemed 
“attended” only when the driver or other 
attendant is physically on or in the vehi¬ 
cle, or has the vehicle within his field of 
vision and can reach it quickly and with¬ 
out any kind of interference; “attended 
also means that the driver or attendant 
is awake, alert, and not engaged in other 
duties or activities which may divert his 
attention from the vehicle, except for 
necessary communication with public 
officers, or representatives of the carrier, 
shipper, or consignee, or except for nec¬ 
essary absence from the vehicle to ob¬ 
tain food or to provide for his physical 
comfort. 

(h) However, an explosive-laden vehi¬ 
cle may be left unattended if parkea 
within a securely fenced or walled area 
with all gates or entrances locked w here 
parking of such vehicle is otherwise per¬ 
missible, or at a magazine site estao- 
lished solely for the purpose of storms 
explosives. 
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(iv) No spark-producing metal, spark- 
producing metal tools, oils, matches, fire¬ 
arms, electric storage batteries, flam¬ 
mable substances, acids, oxidizing mate¬ 
rials. or corrosive compounds shall be 
carried in the body of any motor truck 
and/or vehicle transporting explosives, 
unless the loading of such dangerous 
articles and the explosives comply with 
U.S. Department of Transportation 
regulations. 

(v) Vehicles transporting explosives 
shall avoid congested areas and heavy 
traffic. Where routes through congested 
areas have been designated by local au¬ 
thorities such routes shall be followed. 

(vi) Delivery shall only be made to 
authorized persons and into authorized 
magazines or authorized temporary stor¬ 
age or handling areas. 

(e) Use of explosives and blasting 
agents —(1) General provisions, (i) 
While explosives are being handled or 
used, smoking shall not be permitted and 
no one near the explosives shall possess 
matches, open light or other fire or flame. 
No person .shall be allowed to handle ex¬ 
plosives while under the influence of in¬ 
toxicating liquors, narcotics, or other 
dangerous drugs. 

'H) Original containers or Class n 
magazines shall be used for taking 
detonators and other explosives from 
storage magazines to the blasting area. 

( ih) When blasting is done in con¬ 
gested areas or in close proximity to a 
structure, railway, or highway or any 
other installation that may be damaged, 
the blast shall be covered before firing 
with a mat constructed so that it is capa¬ 
ble of preventing fragments from being 
thrown. 

‘iv* Persons authorized to prepare 
explosive charges or conduct blasting op¬ 
erations shall use every reasonable pre¬ 
caution. including but not limited to 
warning signals, flags, barricades, or 
woven wire mats to insure the safety of 
the general public and workmen. 

( v* Blasting operations shall be con¬ 
ducted during daylight hours. 

<vri Whenever blasting is being con¬ 
ducted in the vicinity of gas. electric, 
"ater, fire alarm, telephone, telegraph 
and steam utilities, the blaster shall 
notify the appropriate representatives of 
5 f u u ^*kies at least 24 hours in advance 
of blasting, specifying the location and 
intended time of such blasting. Verbal 
notice shall be confirmed with written 
notice. 

(vii) Due precautions shall be taken 
M P ifi Vent acci( * ental discharge of elec- 
r* c blasting caps from current induced 
oy radar, radio transmitters, lightning, 
«niacent powerlines, dust storms, or 
JJ^ner sources of extraneous electricity, 
ihese precautions shall include: 

(a) The suspension of all blasting op¬ 
erations and removal of persons from the 
wasting area during the approach and 
Progress of an electric storm. 

<b) The posting of signs warning 
gainst the use of mobile radio trans¬ 
mitters on all roads within 350 feet of 
be blasting operations. 
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(2> Storage at use sites, (i) Empty 
boxes and paper and fiber packing 
materials which have previously con¬ 
tained high explosives shall not be used 
again for any purpose, but shall be de¬ 
stroyed by burning at an approved iso¬ 
lated location out of doors, and no person 
shall be nearer than 100 feet after the 
burning has started. 

<ii) Containers of explosives shall not 
be opened in any magazine or within 50 
feet of any magazine. In opening kegs 
or wooden cases, no sparking metal tools 
shall be used; wooden w r edgcs and either 
wood, fiber or rubber mallets shall be 
used. Nonsparking metallic slitters may 
be used for opening flberboard cases. 

(iii) Explosives or blasting equipment 
that are obviously deteriorated or dam¬ 
aged shall not be used. 

(iv) No explosives shall be abandoned. 
<3) Loading of explosives in blast 

holes. <i> All drill holes shall be suffi¬ 
ciently large to admit freely the insertion 
of the cartridges of explosives. 

<ii) Tamping shall be done only with 
wood rods without exposed metal parts, 
but nonsparking metal connectors may 
be used for jointed poles. Violent tamping 
shall be avoided. Primed cartridges shall 
not be tamped. 

(iii) When loading blasting agents 
pneumatically over electric blasting caps, 
semiconductive delivery hose shall be 
used and the equipment shall be bonded 
and grounded. 

(iv) No holes shall be loaded except 
those to be fired in the next round of 
blasting. After loading, all remaining 
explosives shall be immediately returned 
to an authorized magazine. 

(v> Drilling shall not be started until 
all remaining butts of old holes are ex¬ 
amined with a wooden stick for unex¬ 
ploded charges, and if any are found, 
they shall be refired before work 
proceeds. 

(vi) No person shall be allowed to 
deepen drill holes which have contained 
explosives. 

(vii) After loading for a blast is com¬ 
pleted, all excess blasting caps or electric 
blasting caps and other explosives shall 
immediately be returned to their sepa¬ 
rate storage magazines. 

(4) Initiation of explosive charges, (i) 
Only electric blasting caps shall be used 
for blasting operations in congested dis¬ 
tricts, or on highways, or adjacent to 
highways open to traffic, except where 
sources of extraneous electricity make 
such use dangerous. 

<ii> When fuse is used, the blasting 
cap shall be securely attached to the 
safety fuse with a standard-ring type 
cap crimper. All primers shall be as¬ 
sembled at least 50 feet from any 
magazine. 

(iii) Primers shall be made up only 
as required for each round of blasting. 

(iv) No blasting cap shall be inserted 
in the explosives without first making a 
hole in the cartridge for the cap with 
a wooden punch of proper size or stand¬ 
ard cap crimper. 

(v) Explosives shall not be extracted 
from a hole that has once been charged 
or has misfired unless it is impossible 
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to detonate the unexploded charge by 
insertion of a fresh additional primer. 

(vi) If there are any misfires while 
using cap and fuse, all persons shall be 
required to remain away from the charge 
for at least 1 hour. If electric blasting 
caps are used and a misfire occurs, this 
waiting period may be reduced to 30 
minutes. Misfires shall be handled under 
the direction of the person in charge 
of the blasting and all wires shall be 
carefully traced and search made for 
unexploded charges. 

(vii) Blasters, when testing circuits 
to charged holes, shall use only blast¬ 
ing galvanometers designed for this 
purpose. 

(viii) Only the employee making lead¬ 
ing wire connections in electrical firing 
shall be allowed to fire the shot. Leading 
wires shall remain shorted and not be 
connected to the blasting machine or 
other source of current until the charge 
is to be fired. 

‘5) Warning required. Before a blast 
is fired, the employer shall require that 
a loud warning signal be given by the 
person in charge, who has made certain 
that all surplus explosives are in a safe 
place, all persons and vehicles are at a 
safe distance or under sufficient cover, 
and that an adequate warning has been 
given. 

(f> Explosives at piers, railway sta¬ 
tions, and cars or vessels not otherwise 
specified in this standard —(1 >Railway 
cars. Except in an emergency and with 
permission of the local authority, no 
person shall have or keep explosives in 
a railway car unless said car and con¬ 
tents and methods of loading are in 
accordance with the U.S. Department 
of Transportation Regulations for the 
Transportation of Explosives, 49 CFR 
Chapter I. 

(2) Packing and marking. No person 
shall deliver any explosive to any carrier 
unless such explosive conforms in all 
respects, including marking and packing, 
to the U.S. Department of Transporta¬ 
tion Regulations for the Transportation 
of Explosives. 

(3) Marking cars. Every railway car 
containing explosives which has reached 
its designation, or is stopped in transit 
so as no longer to be in interstate com¬ 
merce. shall have attached to both sides 
and ends of the car. cards with the words 
• Explosives — Handle Carefully — Keep 
Fire Away’' in red letters at least W 2 
inches high on a white background. 

(4) Storage. Any explosives at a rail¬ 
way facility, truck terminal, pier, wharf, 
harbor facility, or airport terminal, 
whether for delivery to a consignee, or 
forwarded to some other destination, 
shall be kept in a safe place, isolated as 
far as practicable and in such manner 
that they can be easily and quickly 
removed. 

(5) Hours of transfer. Explosives shall 
not be delivered to or received from any 
railway station, truck terminal, pier, 
wharf, harbor facility, or airport ter¬ 
minal between the hours of sunset and 
sunrise. 

(g) Blasting agents-— (1) General. 
Unless otherwise set forth in this para¬ 
graph, blasting agents, excluding water 
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gels, shall be transported, stored, and 
used in the same manner as explosives. 
Water gels are covered in paragraph (h) 
of this section. 

< 2) Fixed location mixing, (i) Build¬ 
ings or other facilities used for mixing 
lasting agents shall be located, with 
respect to inhabited buildings, passen¬ 
ger railroads, and public highways, in 
accordance with Table H-21. In deter¬ 
mining the distance separating high¬ 
ways, railroads, and inhabited buildings 
from potential explosions (as prescribed 
in Table H-21), the sum of all masses 
which may propagate (i.e., he at dis¬ 
tances less than prescribed in Table 
H-22) from either individual or com¬ 
bined donor masses are included. How¬ 
ever, when the ammonium nitrate must 
be included, only 50 percent of its weight 
shall be used because of its reduced blast 
effects 

(ii) Buildings used for the mixing of 
blasting agents shall conform to the 
requirements of this section. 

(a) Buildings shall be of non¬ 
combustible construction or sheet metal 
on wood studs. 

<b) Floors in a mixing plant shall be 
of concrete or of other nonabsorbent 
materials. 

(c) All fuel oil storage facilities shall 
be separated from the mixing plant and 
located in such a manner that in case 
of tank rupture, the oil will drain away 
from the mixing plant building. 

id) The building shall be well venti¬ 
lated. 

(e) Heating units which do not de¬ 
pend on combustion processes, when 
properly designed and located, may be 
used in the building. All direct sources 
of heat shall be provided exclusively 
from units located outside the mixing 
building. 

(/) All internal-combustion engines 
used for electric power generation shall 
be located outside the mixing plant 
building, or shall be properly ventilated 
and isolated by a firewall. The exhaust 
systems on all such engines shall be 
located so any spark emission cannot 
be a hazard to any materials in or adja¬ 
cent to the plant. 

(iii) Equipment used for mixing blast¬ 
ing agents shall conform to the require¬ 
ments of this subdivision. 

(a) The design of the mixer shall 
minimize the possibility of frictional 
heating, compaction, and especially con¬ 
finement. All bearings and drive assem¬ 
blies shall be mounted outside the mixer 
and protected against the accumulation 
of dust. All surfaces shall be accessible 
for cleaning. 

(b) Mixing and packaging equipment 
shall be constructed of materials com¬ 
patible w r ith the fuel-ammonium nitrate 
composition. 

(c) Suitable means shall be provided 
to prevent the flow of fuel oil to the 
mixer in case of fire. In graviety flow 
systems an automatic spring-loaded 
shutoff valve with fusible link shall be 
installed. 

(Iv) The provisions of this subdivision 
shall be considered when determining 
blasting agent compositions. 

(a) The sensitivity of the blasting 


agent shall be determined by means of 
a No. 9 test blasting cap at regular 
intervals and after every change in • 
formulation. 

(b) Oxidizers of small particle size, 
such as crushed ammonium nitrate prills 
or fines, may be more sensitive than 
coarser products and shall, therefore, be 
handled with greater care. 

(c) No hydrocarbon liquid fuel w r ith 
flashpoint lower than that of No. 2 diesel 
fuel oil 125° F. minimum shall be used. 

(d) Crude oil and crankcase oil shall 
not be used. 

(e) Metal powders such as aluminum 
shall be kept dry and shall be stored in 
containers or bins which are moisture- 
resistant or weathertight. Solid fuels 
shall be used in such manner as to mini¬ 
mize dust explosion hazards. 

(/) Peroxides and chlorates shall not 
be used. 

(v) All electrical switches, controls, 
motors, and lights located in the mixing 
room shall conform to the requirements 
in subpart S of this part for class II, 
division 2 locations; otherwise they shall 
be located outside the mixing room. The 
frame of the mixer and all other equip¬ 
ment that may be used shall be 
electrically bonded and be provided with 
a continuous path to the ground. 

(vi) Safety precautions at mixing 
plants shall include the requirements of 
this subdivision. 

(a) Floors shall be constructed so as 
to eliminate floor drains and piping into 
which molten materials could flow and 
be confined in case of Are. 

(b) The floors and equipment of the 
mixing and packaging room shall be 
cleaned regularly and thoroughly to 
prevent accumulation of oxidizers or 
fuels and other sensitizers. 

(c) The entire mixing and packaging 
plant shall be cleaned regularly and 
thoroughly to prevent excessive accu¬ 
mulation of dust. 

(d) Smoking, matches, open flames, 
spark-producing devices, and firearms 
(except firearms carried by guards) shall 
not be permitted inside of or within 50 
feet of any building or facility used for 
the mixing of blasting agents. 

(e) The land surrounding the mixing 
plant shall be kept clear of brush, dried 
grass, leaves, and other materials for a 
distance of at least 25 feet. 

(/) Empty ammonium nitrate bags 
shall be disposed of daily in a safe man¬ 
ner. 

(g) No welding shall be permitted or 
open flames used in or around the mixing 
or storage area of the plant unless the 
equipment or area has been completely 
washed down and all oxidizer material 
removed. 

(h) Before welding or repairs to hol¬ 
low shafts, all oxidizer material shall be 
removed from the outside and inside of 
the shaft and the shaft vented with a 
minimum one-half inch diameter open¬ 
ing. 

<i) Explosives shall not be permitted 
inside of or within 50 feet of any build¬ 
ing or facility used for the mixing of 
blasting agents. 

(3) Bulk delivery and mixing vehicles. 

(i) The provisions of this subparagraph 
shall apply to off-highway private opera¬ 


tions as well as to all public highway 
movements. 

(ii) A bulk vehicle body for delivering 
and mixing blasting agents shall con¬ 
form with the requirements of this sub¬ 
division (ii). 

(a) The body shall be constructed of 
noncombustible materials. 

(b) Vehicles used to transport bulk 
premixed blasting agents on public high¬ 
ways shall have closed bodies. 

(c) All moving parts of the mixing 
system shall be designed as to prevent a 
heat buildup. Shafts or axles which con¬ 
tact the product shall have outboard 
bearings with 1-inch minimum clear¬ 
ance between the bearings and the out¬ 
side of the product container. Particular 
attention shall be given to the clearances 
on all moving parts. 

(d ) A bulk delivery vehicle shall be 
strong enough to carry the load without 
difficulty and be in good mechanical 
condition. 

(iii) Operation of bulk delivery ve¬ 
hicles shall conform to the requirements 
of this subdivision. TheseUnclude the 
placarding requirements as specified by 
Department of Transportation. 

(a) The operator shall be trained in 
the safe operation of the vehicle to¬ 
gether with its mixing, conveying, and re¬ 
lated equipment. The employer shall as¬ 
sure that the operator is familiar with 
the commodities being delivered and the 
general procedure for handling emer¬ 
gency situations. 

(b) The hauling of either blasting 
caps or other explosives but not both, 
shall be permitted on bulk trucks pro¬ 
vided that a special wood or nonferrous- 
lined container is installed for the ex¬ 
plosives. Such blasting caps or other ex¬ 
plosives shall be in PO T-spe cified ship¬ 
ping containers: see 49 CFR Chapter I. 

(c) No person shall smoke, carry 
matches or any flame-producing device, 
or carry any firearms w T hile in or about 
bulk vehicles effecting the mixing trans¬ 
fer or down-the-hole loading of blasting 
agents at or near the blasting rite. 

(d) Caution shall be exercised in the 
movement of the vehicle in the blasting 
area to avoid driving the vehicle over 
or dragging hoses over firing lines, cap 
wires, or explosive materials. The em¬ 
ployer shall assure that the driver, in 
moving the vehicle, has assistance of a 
second person to guide his movements. 

(e) No intransit mixing of materials 
shall be performed. 

(iv) Pneumatic loading from bulk de¬ 
livery vehicles into blastholes primed 
with electric blasting caps or other static- 
sensitive systems shall conform to tne 
requirements of this subdivision. 

(a) A positive grounding device sliau 

be used to prevent the accumulation oi 
static electricity. ... af 

( b ) A discharge hose shall be used tnat 
has a resistance range that will Pr evel ] 
conducting stray currents, but that » 
conductive enough to bleed off static 


buildup. , 

(c) A qualified person shall evaluate 
all systems to determine if they will ade¬ 
quately dissipate static under poten 
field conditions. . , 

(v) Repairs to bulk delivery vehicles 
shall conform to the requirements of ti 

fiurHon 
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(a) No welding or open flames shall 
be used on or around any part of the de¬ 
livery equipment unless it has been com¬ 
pletely washed down and all oxidizer 
material removed. 

<b) Before welding or making repairs 
to hollow shafts, the shaft shall be thor¬ 
oughly cleaned inside and out and vented 
with a minimum one-half-inch diameter 

opening. 

• 4> Bulk storage bins, (i) The bin, in¬ 
cluding supports, shall be constructed 
of compatible materials, waterproof, and 
adequately supported and braced to 
withstand the combination of all loads 
including impact forces arising from 
product movement within the bin and 
accidental vehicle contact with the sup¬ 
port legs. 

The bin discharge gate shall be 
designed to provide a closure tight 
enough to prevent leakage of the stored 
product. Provision shall also be made so 
that the gate can be locked. 

f iii) Bin loading manways or access 
hatches shall be hinged or otherwise at¬ 
tached to the bin and be designed to 
permit locking. 

(iv> Any electrically driven convey¬ 
ors for loading or unloading bins shall 
conform to the requirements of Subpart 
S of this Part. They shall be designed 
to minimize damage from corrosion. 

<v> Bins containing blasting agent 
shall be located, with respect to inhab¬ 
ited buildings, passenger railroads, and 
public highways, in accordance with 
Table H-21 and separation from other 
blasting agent storage and explosives 
storage shall be in conformity with Table 
H-22. 

<vi> Bins containing ammonium ni¬ 
trate shall be separated from blasting 
agent storage and explosives storage in 
conformity with Table H-22. 

Table H -22- Table of Recommended Separation 
iwtantes of Ammonium Nitrate and Blasting 
agent* From Explosives or Blasting Agents i,« 


Donor weight 


Minimum separation Minimum 
distance of receptor thickness 


Pounds 

over 


100 
300 
600 
1,000 
l.'VOO 
2,000 
3,000 
. 4,000 
6,000 
*.000 
10,000 
12,000 
16,000 
20,000 
25.000 
30,000 
35,0(N) 

4a ooo 
45,000 
50,000 
55.000 
60.000 
"0, ooo 
* 0,000 
!KL 000 

ho, ooo 
120.000 
140.000 

100. ooo 
1*0. ooo 
200,000 
230,000 
250,000 
(«Xi 


Pounds 
not over 

Ammonium 
nitrate * 

Blasting 
agent * 

barricades 1 
(in.) 

100 

3 

11 

12 

300 

4 

14 

12 

ooo 

5 

18 

12 

1,000 

6 

22 

12 

1,600 

7 

25 

12 

2. 000 

8 

29 

12 

3,000 

9 

32 

16 

4.000 

10 

36 

16 

6.000 

11 

40 


*.000 

12 

43 

20 

10,000 

13 

47 

20 

12,000 

14 

50 

20 

10.000 

15 

54 

26 

20,000 

10 

58 

25 

25,000 

18 

66 

25 

30,000 

19 

68 

an 

81000 

20 

72 

30 

*0.(100 

21 

76 

30 

45,000 

22 

79 

35 

50.000 

23 

83 

35 

55.000 

24 

86 

35 

00.000 

25 

•X) 

35 

70.000 

20 

94 

40 

80,000 

28 

101 

40 

00,000 

30 

108 

40 

100, ooo 

32 

116 

40 

120,000 

34 

122 

50 

140,000 

37 

133 

5(1 

160.000 

40 

144 

60 

180.000 

44 

168 

50 

200,000 

48 

173 

50 

220,000 

52 

187 

60 

250,000 

50 

202 

60 

275.0(X) 

60 

216 

60 

300,000 

64 

230 

60 


Notes to Table of Recommended Separa¬ 
tion Distances of Ammonium Nitrate and 
Blasting Agents from Explosives or Blasting 
Agents: 

Note 1. These distances apply to the sep¬ 
aration of stores only. Table H-21 shall be 
used in determining separation distances 
from inhabited buildings, passenger rail¬ 
ways. and public highways. 

Note 2. When the ammonium nitrate 
and/or blasting agent Ls not barricaded, the 
distances shown In the table shall be mul¬ 
tiplied by six. These distances allow for the 
possibility of high velocity metal fragments 
from mixers, hoppers, truck bodies, sheet 
metal structures, metal containers, and the 
like which may enclose the ‘'donor”. Where 
storage is in bullet-re3lstant magazines rec¬ 
ommended for explosives or where the stor¬ 
age Is protected by a bullet-resistant wall, 
distances, and barricade thicknesses In ex¬ 
cess of those prescribed in Table H-21 are 
not required. 

Note 3. The distances In the table apply 
to ammonium nitrate that passes the In¬ 
sensitivity test prescribed in the definition 
of ammonium nitrate fertilizer promulgated 
by the National Plant Food Institute*; and 
ammonium nitrate falling to pass said test 
shall be stored at separation distances de¬ 
termined by competent persons. (♦Definition 
and Test Procedures for Ammonium Nitrate 
Fertilizer. National Plant Food Institute, 
November 1964.) 

Note 4. These distances apply to nitro- 
carbo-nitrates and blasting agents which 
pass the insensitivity test prescribed in the 
U.S. Department of Transportation (DOT) 
regulations. 

Note 5. Earth, or sand dikes, or enclosures 
filled with the prescribed minimum thick¬ 
ness of earth or 6and are acceptable artifi¬ 
cial barricades. Natural barricades, such as 
hills or timber of sufficient density that the 
surrounding exposures which require protec¬ 
tion cannot be seen from the “donor" when 
the trees are bare of leaves, are also 
acceptable. 

Note 6. When the ammonium nitrate 
must be counted In determining the dis¬ 
tances to be maintained from Inhabited 
buildings, passenger railways and public 
highways, it may be counted at one-half 
its actual weight because Its blast effect 
Is lower. 

Note 7. Guide to use of table of recom¬ 
mended separation distances of ammonium 
nitrate and blasting agents from explosives 
or blasting agents. 

(a) Sketch location of all potential donor 
and acceptor materials together with the 
maximum mass of material to be allowed in 
that vicinity. (Potential donors are high 
explosives, blasting agents, and combination 
of masses of detonating materials. Potential 
acceptors are high explosives, blasting 
agents, and ammonium nitrate.) 

(b) Consider separately each donor mass 
in combination with each acceptor mass. 
If the masses are closer than table allowance 
(distances measured between nearest edges), 
the combination of masses becomes a new 
potential donor of weight equal to the total 
mass. When individual masses are considered 
as donors, distances to potential acceptors 
shall be measured between edges. When 
combined masses within propagating dis¬ 
tance of each other are considered as a 
donor, the appropriate distance to the edge 
of potential acceptors shall be computed as 
a weighted distance from the combined 
masses. 


Calculation of weighted distance from 
combined masses: 

Let M„ M, . . . M n be donor masses to be 
combined. 

M, is a potential acceptor mass. 

D ia 1s distance from Mj to M 5 (edge to edge) , 
D tJ Is distance from M, to M s (edge to 
edge), etc. 

To find weighted distance |D,( 2 ^ . . . J ] from 
combined masses to M,. add the products 
of the individual masses and distances and 
divide the total by the sum of the masses 

thus: 

M 2 X0 u +M 3 XZ> u ... -fAf,XD In 

• • • n ) — . 

itf a +Af a ...-M* n 

Propagation Is possible if either an In¬ 
dividual donor mass Is less than the tabu¬ 
lated distance from an acceptor or a com¬ 
bined mass is less than the weighted dis¬ 
tance from an acceptor. 

(c) In determining the distances separat¬ 
ing highways, railroads, and inhabited build¬ 
ings from potential explosions (as prescribed 
in Table H-21), the sum of all masses which 
may propagate (i.e., lie at distances less than 
prescribed in the Table) fTom either in¬ 
dividual or combined donor masses are in¬ 
cluded. However, when the ammonium ni¬ 
trate must be included, only 50 percent of Its 
weight shall be used because of Its reduced 
blast, effects. In applying Table H-21 to dis¬ 
tances from highways, railroads, and In¬ 
habited buildings, distances are measured 
from the nearest edge of potentially explod- 
able material as prescribed In Table H-21, 
Note 5. 

(d) When all or part of a potential accep¬ 
tor comprises Explosives Class A as defined 
in DOT regulations, storage in bullet- 
resistant magazines is required. Safe dis¬ 
tances to stores In bullet-resistant magazines 
may be obtained from the intermagazine 
distances prescribed In Table H-21. 

(e) Barricades must not have line-of- 
slght openings between potential donors 
and acceptors which permit blast or missiles 
to move directly between masses. 

(f) Good housekeeping practices shall be 
maintained around any bln containing 
ammonium nitrate or blasting agent. This 
includes keeping weeds and other combus¬ 
tible materials cleared within 25 feet of such 
bin. Accumulation of spilled product on the 
ground shall be prevented. 

(5) Storage of blasting agents arid 
supplies, (i) Blasting agents and oxidiz¬ 
ers used for mixing of blasting agents 
shall be stored in the manner set forth 
in this subdivision. 

(a> Blasting agents or ammonium 
nitrate, when stored in conjunction with 
explosives, shall be stored in the manner 
set forth in paragraph (c) of this sec¬ 
tion for explosives. The mass of blasting 
agents and one-half the mass of am¬ 
monium nitrate shall be included when 
computing the total quantity of explo¬ 
sives for determining distance require¬ 
ments. 

<b> Blasting agents, when stored en¬ 
tirely separate from explosives, may be 
stored in the manner set forth in para¬ 
graph <c> of this section or In one-story 
warehouses (without basements* which 
shall be: 

< 1) Noncombustible or fire resistive; 
(2) Constructed so as to eliminate 
open floor drains and piping into which 
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molten materials could flow and be con¬ 
fined in case of fire; 

( 3 ) Weather resistant; 

( 4 ) Well ventilated; and 

(5) Equipped with a strong door kept 
securely locked except when open for 
business. 

(c> Semitrailer or full-trailer vans 
used for highway or onsite transporta¬ 
tion of the blasting agents are satisfac¬ 
tory for temporarily storing these mate¬ 
rials, provided they are located in ac¬ 
cordance with Table H-21 with respect 
to inhabited buildings, passenger rail¬ 
ways, and public highways and accord¬ 
ing to Table H-22 with respect to one 
another. Trailers shall be provided with 
substantial means for locking, and the 
trailer doors shall be kept locked, except 
during the time of placement and re¬ 
moval of stocks of blasting agents. 

(ii) Warehouses used for the storage 
of blasting agents separate from explo¬ 
sives shall be located as set- forth in 
this subdivision. 

(o) Warehouses used for the storage 
of blasting agents shall be located in ac¬ 
cordance with the provisions of Table 
H-21 with respect to inhabited buildings, 
passenger railways, and public highways, 
and according to Table H-22 with respect 
to one another. 

(b) If both blasting agents and am¬ 
monium nitrate are handled or stored 
within the distance limitations pre¬ 
scribed through subparagraph (2) of this 
paragraph, one-half the mass of the am¬ 
monium nitrate shall be added to the 
mass of the blasting agent when com¬ 
puting the total quality of explosives for 
determining the proper distance for com¬ 
pliance with Table H-21. 

(iii) Smoking, matches, open flames, 
spark producing devices, and firearms 
are prohibited inside of or within 50 feet 
of any warehouse used for the storage 
of blasting agents. Combustible materials 
shall not be stored within 50 feet of 
warehouses used for the storage of blast¬ 
ing agents. 

(iv> The interior of warehouses used 
for the storage of blasting agents shall 
be kept clean and free from debris and 
empty containers. Spilled materials shall 
be cleaned up promptly and safely re¬ 
moved. Combustible materials, flamma¬ 
ble liquids, corrosive acids, chlorates, or 
nitrates shall not be stored in any 
warehouse used for blasting agents un¬ 
less separated therefrom by a fire resis¬ 
tive separation of not less than 1 hour 
resistance. The provisions of this sub¬ 
division shall not prohibit the storage 
of blasting agents together with non¬ 
explosive blasting supplies. 

(v) Piles of ammonium nitrate and 
warehouses containing ammonium ni¬ 
trate shall be adequately separated from 
readily combustible fuels. 

(vi) Caked oxidizers, either in bags or 
in bulk, shall not be loosened by blasting. 

(vii) Every warehouse used for the 
storage of blasting agents shall be under 


the supervision of a competent person 
who shall be not less than 21 years of age. 

(6) Transportation of packaged blast¬ 
ing agents, (i) When blasting agents are 
transported in the same vehicle with ex¬ 
plosives, all of the requirements of para¬ 
graph (d) of this section shall be com¬ 
plied with. 

(ii) Vehicles transporting blasting 
agents shall only be driven by and be in 
charge of a driver at least twenty-one 
(21) years of age who is capable, care¬ 
ful, reliable, and in possession of a valid 
motor vehicle operator’s license. Such 
a person shall also be familiar with the 
States vehicle and traffic laws. 

(iii) No matches, firearms, acids, or 
other corrosive liquids shall be carried 
in the bed or body of any vehicle contain¬ 
ing blasting agents. 

<1v) No person shall be permitted to 
ride upon, drive, load, or unload a ve¬ 
hicle containing blasting agents while 
smoking or under the influence of intoxi¬ 
cants, narcotics, or other dangerous 
drugs. 

(v) It is prohibited for any person to 
transport or carry any blasting agents 
upon any public vehicle carrying passen¬ 
gers for hire. 

(vi) Vehicles transporting blasting 
agents shall be in safe operating condi¬ 
tion at all times. 

(vii) When offering blasting agents 
for transportation on public highways 
the packaging, marking, and labeling of 
containers of blasting agents shall com¬ 
ply with the requirements of DOT. 

(viii) Vehicles used for transporting 
blasting agents on public highways shall 
be placarded in accordance with DOT 
regulations. 

(7) Use of blasting agents. Persons 
using blasting agents shall comply with 
all of the applicable provisions of para¬ 
graph (e) of this section. 

(h) Water gel ( Slurry ) explosives and 
blasting agents—( 1) General provisions . 
Unless otherwise set forth in this para¬ 
graph, water gels shall be transported, 
stored and used in the same manner as 
explosives or blasting agents in accord¬ 
ance with the classification of the 
product. 

(2) Types and classifications, (i) 
Water gels containing a substance in it¬ 
self classified as an explosive shall be 
classified as an explosive and manufac¬ 
tured, transported, stored, and used as 
specified for “explosives” in this section, 
except as noted in subdivision (iv) of 
this subparagraph. 

(ii) Water gels containing no sub¬ 
stance in itself classified as an explosive 
and which are cap-sensitive as defined 
in paragraph (a) of this section under 
Blasting Agent shall be classified as an 
explosive and manufactured, trans¬ 
ported, stored and used as specified for 
“explosives” in this section. 

(iii) Water gels containing no sub¬ 
stance in itself classified as an explosive 
and which are not cap-sensitive as de¬ 
fined in paragraph (a) of this section 


under Blasting Agent shall be classified 
as blasting agents and manufactured, 
transported, stored, and used as speci¬ 
fied for “blasting agents” in this section. 

(iv) When tests on specific formula¬ 
tions of water gels result in Department 
of Transportation classification as a 
Class B explosive, bullet-resistant mag¬ 
azines are not required, see paragraph 
(c) (2) (ii) of tills section. 

(3) Fixed location mixing. (i)(a> 
Buildings or other facilities used lor 
mixing water gels shall be located with 
respect to inhabited buildings, passenger 
railroads and public highways, in ac¬ 
cordance with Table H-21. 

^(b) In determining the distances sep¬ 
arating highways, railroads, and inhab¬ 
ited buildings from potential explosions 
(as prescribed in Table H-21), the sum 
of all masses that may propagate U.e., 
lie at distances less than prescribed in 
Table H-22) from either individual or 
combined donor masses are included. 
However, when the ammonium nitrate 
must be included, only 50 percent of its 
weight shall be used because of its re¬ 
duced blast effects. 

(ii) Buildings used for the mixing of 
water gels shall conform to the require¬ 
ments of this subdivision. 

(a) Buildings shall be of noncombus¬ 
tible construction or sheet metal on wood 
studs. 

(b) Floors in a mixing plant shall be 
of concrete or of other nonabsorbent 
materials. 

(c) Where fuel oil is used all fuel oil 
storage facilities shall be separated 
from the mixing plant and located in 
such a manner that in case of tank rup¬ 
ture. the oil will drain away from the 
mixing plant building. 

(d) The building shall be well ven¬ 
tilated. Heating units that do not depend 
on combustion processes, when properly 
designed and located, may be used in the 
building. All direct sources of heat shall 
be provided exclusively from units lo¬ 
cated outside of the mixing building. 

"" (e) All internal-combustion engines 
used for electric power generation snail 
be located outside the mixing plant 
building, or shall be properly ventilated 
and isolated by a firewall. The exhaust 
systems on all such engines shall be lo¬ 
cated so any spark emission cannot be 
a hazard to any materials in or adjacent 
to the plant. 

(ill) Ingredients of water gete shau 
conform to the requirements of tni 
subdivision* 

(a) Ingredients in themselves classi¬ 
fied as Class A or Class B explosives shau 
be stored in conformity with paragraph 
(c) of this section. 

(b) Nitrate-water solutions may be 
stored in tank cars, tank trucks, or fixe 
tanks without quantity or distance hm 
itations. Spills or leaks which may con¬ 
taminate combustible materials shall be 
cleaned up Immediately. 


FEDERAL REGISTER, VOL. 36, NO. 105—SATURDAY, MAY 29, 1971 













(c) Metal powders such as aluminum 
shall be kept dry and shall be stored in 
containers or bins which are moisture- 
resistant or weathertight. Solid fuels 
shall be used in such manner as uO min¬ 
imize dust explosion hazards. 

id) Ingredients shall not be stored 
with imcompatible materials. 

(e) Peroxides and chlorates shall not 
be used. 

(iv) Mixing equipment shall comply 
with the requirements of this subdivi¬ 
sion. 

(a) The design of the processing 
equipment, including mixing and con¬ 
veying equipment, shall be compatible 
with the relative sensitivity of the mate¬ 
rials being handled. Equipment shall be 
designed to minimize the possibility of 
frictional heating, compaction, overload¬ 
ing. and confinement. 

( b ) Both equipment and handling pro¬ 
cedures shall be designed to prevent the 
introduction of foreign objects or mate¬ 
rials. 

(c) Mixers, pumps, valves, and re¬ 
lated equipment shall be designed to per¬ 
mit regular and periodic flushing, clean¬ 
ing, dismantling, and inspection. 

( d) All electrical equipment including 
wiring, switches, controls, motors, and 
lights, shall conform to the requirements 
of Subpart S of this part. 

( e ) All electric motors and generators 
shall be provided with suitable overload 
protection devices. Electrical generators, 
motors, proportioning devices, and all 
other electrical enclosures shall be elec¬ 
trically bonded. The grounding conduc¬ 
tor to all such electrical equipment shall 
be effectively bonded to the service- 
entrance ground connection and to all 
equipment ground connections in a man¬ 
ner so as to provide a continuous path to 
ground. 

(v) Mixing facilities shall comply with 
the fire prevention requirements of this 
subdivision. 

(a) The mixing, loading, and ingredi¬ 
ent transfer areas where residues or 
spilled materials may accumulate shall 
be cleaned periodically. A cleaning and 
collection system for dangerous residues 
shall be provided. 

<b) A daily visual inspection shall be 
made of the mixing, convening, and elec¬ 
trical equipment to establish that such 
equipment is in good operating condition. 
A program of systematic maintenance 
shall be conducted on regular schedule. 

(c) Heaters which are not dependent 
on the combustion process within the 
heating unit may be used within the con¬ 
fines of processing buildings, or compart¬ 
ments, if provided with temperature and 
safety controls and located away from 
combustible materials and the finished 
Product. 

<4> Bulk delivery and mixing vehicles. 

(i) The design of vehicles shall comply 
with the requirements of tills subdivision. 

<a) Vehicles used over public high¬ 
ways for the bulk transportation of water 
gels or of ingredients classified as dan- 
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gerous commodities, shall meet the re¬ 
quirements of th Department of Trans¬ 
portation and shall meet the require¬ 
ments of paragraphs (d) and (g) (6) of 
this section. * 

ib) When electric power is supplied 
by a self-contained motor generator lo¬ 
cated on the vehicle the generator shall 
be at a point separate from where the 
water gel is discharged. 

(c) The design of processing equip¬ 
ment and general requirements shall con¬ 
form to subparagraphs (3) (iii) and (iv) 
of this paragraph. 

(d) A positive action parking brake 
which will set the wheel brakes on at 
least one axle shall be provided on vehi¬ 
cles when equipped with air brakes and 
shall be used during bulk delivery opera¬ 
tions. Wheel chocks shall supplement 
parking brakes whenever conditions may 
require. 

<ii) Operation of bulk delivery and 
mixing vehicles shall comply with the re¬ 
quirements of this subdivision. 

(а) The placarding requirements con¬ 
tained in DOT regulations apply to vehi¬ 
cles carrying water gel explosives or 
blasting agents. 

(б) The operator shall be trained in 
the safe operation of the vehicle to¬ 
gether with its mixing, conveying, and 
related equipment. He shall be familiar 
with the commodities being delivered and 
the general procedure for handling 
emergency situations. 

(c) The hauling of either blasting 
caps or other explosives, but not both, 
shall be permitted on bulk trucks pro¬ 
vided that a special wood or nonferrous- 
lined container is installed for the ex¬ 
plosives. Such blasting caps or other ex¬ 
plosives shall be in DO T-spe cified ship¬ 
ping containers; see 49 CFR Chapter I. 

id) No person shall be allowed to 
smoke, carry matches or any flame-pro¬ 
ducing device, or carry any firearms 
while in or about bulk vehicles effecting 
the mixing, transfer, or down-the-hole 
loading of water gels at or near the blast¬ 
ing site. 

(e) Caution shall be exercised in the 
movement of the vehicle in the blasting 
area to avoid driving the vehicle over 
or dragging hoses over firing lines, cap 
wires, or explosive materials. The em¬ 
ployer shall furnish the driver the as¬ 
sistance of a second person to guide the 
driver’s movements. 

(/) No intransit mixing of materials 
shall be performed. 

(g) The location chosen for water gel 
or ingredient transfer from a support 
vehicle into the borehold loading vehi¬ 
cle shall be away from the blasthole site 
when the boreholes are loaded or in the 
process of being loaded. 

(i) Storage of ammonium nitrate — 
(1) Scope and definitions, (i) (a) Except 
as provided in subdivision id) of this 
subdivision this paragraph applies to 
the storage of ammonium nitrate in the 
form of crystals, flakes, grains, or prills 
including fertilizer grade, dynamite 
grade, nitrous oxide grade, technical 
grade, and other mixtures containing 60 
percent or more ammonium nitrate by 
weight but does not apply to blasting. 
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ib) This paragraph does not apply to 
the transportation of ammonium ni¬ 
trate. 

(c) This paragraph does not apply to 
storage under the Jurisdiction of and in 
compliance with the regulations of the 
U.S. Coast Guard (see 46 CFR Parts 146- 
149). 

(d) The storage of ammonium nitrate 
and ammonium nitrate mixtures that axe 
more sensitive than allowed by the “Defi¬ 
nition of Test Procedures for Ammonium 
Nitrate Fertilizer” is prohibited. 

ie) No'thing in this paragraph shall 
apply to the production of ammonium 
nitrate or to the storage of ammonium 
nitrate on the premises of the producing 
plant, provided that no distinct undue 
hazard to the public is created. 

(ii) ia) The definition and test pro¬ 
cedures for ammonium nitrate fertilizer 
are those found in the bulletin, “Defini¬ 
tion and Test Procedures for Ammonium 
Nitrate Fertilizer”, available from the 
National Plant Food Institute, 1700 K 
Street NW., Washington, DC 20006. This 
definition limits the contents of organic 
materials, metals, sulfur, etc., in a prod¬ 
uct that may be classified ammonium ni¬ 
trate fertilizer. 

ib) The standards for ammonium 
nitrate (nitrous oxide grade) are those 
found in the “Specifications, Properties, 
and Recommendations for Packaging. 
Transportation, Storage, and Use of 
Ammonium Nitrate" available from the 
Compressed Gas Association, Inc., 500 
Fifth Avenue, New York, NY 10036. 

(2) General provisions, (i) This para¬ 
graph applies to all persons storing, hav¬ 
ing, or keeping ammonium nitrate, and 
to the owner or lessee of any building, 
premises, or structure in which ammo¬ 
nium nitrate is stored in quantities of 
1,000 pounds or more. 

(ii) Approval of large quantity stor¬ 
age shall be subject to due consideration 
of the fire and explosion hazards, in¬ 
cluding exposure to toxic vapors from 
burning or decomposing ammonium 
nitrate. 

(iii) (a) Storage buildings shall not 
have basements unless the basements 
are open on at least one side. Storage 
buildings shall not be over one story In 
height. 

(b) Storage buildings shall have ade¬ 
quate ventilation or be of a construction 
that will be self-ventilating in the event 
of fire. 

(c) The wall on the exposed side of 
a storage building within 50 feet of a 
combustible building, forest, piles of 
combustible materials and similar ex¬ 
posure hazards shall be of fire-resistive 
construction. In lieu of the fire- 
resistive wall, other suitable means of 
exposure protection such as a free stand¬ 
ing wall may be used. The roof coverings 
shall be class C or better, as defined in 
Roof Coverings, NFPA 203-1970. 

(d) All flooring in storage and han¬ 
dling areas, shall be of noncombustible 
material or protected against impregna¬ 
tion by ammonium nitrate and shall be 
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without open drains, taps, tunnels, pits, 
or pockets into which any molten ammo¬ 
nium nitrate could flow and be confined 
in the event of fixe. 

*c> The continued use of an existing 
storage building or structure not in strict 
conformity with this paragraph may be 
approved in cases where such continued 
use will not constitute a hazard to life 
or adjoining property. 

./> Buildings and structures shall be 
dry and free from water seepage through 
the roof, walls, and floors. 

<3> Storage of ammonium nitrate in 
bags . drums, or other containers . (i) <a> 
Bags and containers used for ammo¬ 
nium nitrate must comply with specifi¬ 
cations and standards required for use 
in interstate commerce (see 49 CFR 
Chapter I). 

<b> Containers used on the premises 
in the actual manufacturing or process¬ 
ing need not comply with provisions of 
subdivision (a) of this subdivision. 

(ii) (a) Containers of ammonium ni¬ 
trate shall not be accepted for storage 
when the temperature of the ammonium 
nitrate exceeds 130" F. 

(b) Bags of ammonium nitrate shall 
not be stored within 30 inches of the 
storage building walls and partitions. 

(c) The height of piles shall not ex¬ 
ceed 20 feet. The width of piles shall 
not exceed 20 feet and the length 50 feet 
except that where the building is of non¬ 
combustible construction or is protected 
by automatic sprinklers the length of 
piles shall not be limited. In no case shall 
the ammonium nitrate be stacked closer 
than 36 inches below the roof or sup¬ 
porting and spreader beams overhead. 

( d > Aisles shall be provided to sepa¬ 
rate piles by a clear space of not less 
than 3 feet in width. At least one service 
or main aisle in the storage area shall 
be not less than 4 feet in width. 

(4> Storage of bulk ammonium ni¬ 
trate. (i> (a) Warehouses shall have 
adequate ventilation or be capable of 
adequate ventilation in case of fire. 

( b ) Unless constructed of noncom¬ 
bustible material or unless adequate 
facilities for fighting a roof fire are 
available, bulk storage structures shall 
not exceed a height of 40 feet. 

<ii> (a) Bins shall be clean and free 
of materials which may contaminate 
ammonium nitrate. 

(b> Due to the corrosive and reactive 
properties of ammonium nitrate, and to 
avoid contamination, galvanized iron, 
copper, lead, and zinc shall not be used 
in a bin construction unless suitably pro¬ 
tected. Aluminum bins and wooden bins 
protected against impregnation by am¬ 
monium nitrate are permissible. The 
partitions dividing the ammonium ni¬ 
trate storage from other products which 
would contaminate the ammonium ni¬ 
trate shall be of tight construction. 

(c> The ammonium nitrate storage 
bins or piles shall be clearly identified 
by signs reading “Ammonium Nitrate” 
with letters at least 2 inches high. 

<iii> <a) Piles or bins shall be so sized 
and arranged that all material in the 
pile is moved out periodically in order to 


minimize possible caking of the stored 
ammonium nitrate. 

(b) Height or depth of piles shall be 
limited by the pressure-setting tendency 
of the product. However, in no case shall 
the ammonium nitrate be piled higher at 
any point than 36 inches below the roof 
or supporting and spreader beams over¬ 
head. 

(c) Ammonium nitrate shall not be 
accepted for storage when the tempera¬ 
ture of the product exceeds 130° F. 

<d> Dynamite, other explosives, and 
blasting agents shall not be used to break 
up or loosen caked ammonium nitrate. 

(5) Contaminants, (i) (a) Ammonium 
nitrate shall be in a separate building or 
shall be separated by approved type fire¬ 
walls of not less than 1 hour fire-resist¬ 
ance rating from storage or organic 
chemicals, acids, or other corrosive ma¬ 
terials. materials that may require blast¬ 
ing during processing or handling, com¬ 
pressed flammable gases, flammable and 
combustible materials or other contam¬ 
inating substances, including but not 
limited to animal fats, baled cotton, baled 
rags, baled scrap paper, bleaching 
powder, burlap or cotton bags, caustic 
soda, coal, coke, charcoal, cork, camphor, 
excelsior, fibers of any kind, fish oils, fish 
meal, foam rubber, hay, lubricating oil, 
linsed oil, or other oxidizable or drying 
oils, naphthalene, oakum, oiled cloth¬ 
ing, oiled paper, oiled textiles, paint, 
straw, sawdust, wood shavings, or veg¬ 
etable oils. Walls referred to in this sub¬ 
division need extend only to the under¬ 
side of the roof. 

(b) In lieu of separation walls, am¬ 
monium nitrate may be separated from 
the materials referred to in subdivision 
(a) of this subdivision by a space of at 
least 30 feet. 

(c) Flammable liquids such as gaso¬ 
line, kerosene, solvents, and light fuel 
oils shall not be stored on the premises 
except when such storage conforms to 
§ 1910.106, and when walls and sills or 
curbs are provided in accordance with 
subdivisions (a) or (b) of this 
subdivision. 

(d) LP-Gas shall not be stored on the 
premises except when such storage con¬ 
forms to § 1910.110. 

(ii) (a) Sulfur and finely divided 
metals shall not be stored in the same 
building with ammonium nitrate except 
when such storage conforms to para¬ 
graphs (a) through (h) of this section. 

(b) Explosives and blasting agents 
shall not be stored in the same building 
with ammonium nitrate except on the 
premises of makers, distributors, and 
user-compounders of explosives or blast¬ 
ing agents. 

(c) Where explosives or blasting 
agents are stored in separate buildings, 
other than on the premises of makers, 
distribute!^. and user-compounders of 
explosives or blasting agents, they shall 
be separated from the ammonium nitrate 
by the distances and/or barricades speci¬ 
fied in Table H-22 of this subpart, but by 
not less than 50 feet. 

id) Storage and/or operations on the 
premises of makers, distributors, and 


user-compounders of explosives or blast¬ 
ing agents shall be in conformity with 
paragraphs (a) thi'ough (h) of tills 
section. 

(6) General precautions, (i) (a) Elec¬ 
trical installations shall conform to the 
requirements of subpart S of this part, 
for ordinary locations. They shall be de¬ 
signed to minimize damage from 
corrosion. 

<vi) In areas where lightning storms 
are prevalent, lightning protection shall 
be provided. (See the Lightning Protec¬ 
tion Code, NFPA 78-1968.) 

(vii) Provisions shall be made to pre¬ 
vent unauthorized personnel from en¬ 
tering the ammonium nitrate storage 
area. 

(7) Fire protection, (i) Not more than 
2.500 tons of bagged ammonium nitrate 
shall be stored in a building or structure 
not equipped with an automatic sprin¬ 
kler system. Sprinkler systems shall be 
of approved type and installed in ac¬ 
cordance with the Standard for the In¬ 
stallation of Sprinkler Systems, NFPA 
13-1969. 

(ii) (a) Suitable fire control devices 
such as small hose or portable extin¬ 
guishers shall be provided throughout 
the warehouse and in the loading and 
unloading areas. See the Standard for 
the Installation of Portable Fire Extin¬ 
guishers, NFPA 10-1970, and the Stand¬ 
ard for the Ixistallation of Standpipe and 
Hose Systems. NFPA 14-1970. 

(b) Water supplies and fire hydrants 
shall be available in accordance with 
recognized good practices. 

§ 1910.110 Storage and handling of liq¬ 
uefied petroleum gases. 

(а) Definitions applicable to this sec¬ 
tion. As used in this section: 

(1) API-ASME container—A con¬ 
tainer constructed in accordance with 
the requirements of paragraph 
(b)(3)(iii) of this section. 

(2) ASME container —A container 
constructed in accordance with the re¬ 
quirements of paragraph (b) (3) (iii) of 
this section. 

(3) Container assembly—An assembly 
consisting essentially of the container 
and fittings for all container openings, 
including shutoff valves, excess flow 
valves, liquid-level gaging devices, safety 
relief devices, and protective housing. 

(4) Containers—All vessels, such as 
tanks, cylinders, or drums, used for 
transportation or storing liquefied pe¬ 
troleum gases. 

(5) DOT — Department of 
Transportation. 

(б) DOT container—A container con¬ 
structed in accordance with the appli¬ 
cable requirements of 49 CFR Chapter 1. 

(7) “Liquefied petroleum gases’’-- 
“LPG” and “LP-Gas”—Any material 
which is composed predominantly of any 
of the following hydrocarbons, or nur¬ 
tures of them; propane, propylene, bu¬ 
tanes (normal butane or iso-butane , 
and butylenes. 

(8) Movable fuel storage tenders or 
farm carts—Containers not in excess oi 
1,200 gallons w^ater capacity, equipped 
with wheels not to be towed from on 
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location of usage to another. They are 
basically nonhighway vehicles, but may 
occasionally be moved over public roads 
or highways. They are used as a fuel 
supply for farm tractors, construction 
machinery and similar equipment. 

(9) PJS.I.G.—pounds per square inch 
gauge. 

(10) P.S.I.A.—pounds per square inch 
absolute. 

(11) Systems—an assembly of equip¬ 
ment consisting essentially of the con¬ 
tainer or containers, major devices such 
as vaporizers, safety relief valves, excess 
flow valves, regulators, and piping con¬ 
necting such parts. 

(12) Vaporizer-burner—an integral 
vaporizer-burner unit, dependent upon 
the heat generated by the burner as the 
source of heat to vaporize the liquid used 
for dehydrators or dryers. 

(13) Ventilation, adequate—when 
specified for the prevention of fire dur¬ 
ing normal operation, ventilation shall 
be considered adequate when the con¬ 
centration of the gas in a gas-air mixture 
does not exceed 25 percent of the lower 
flammable limit. 

(14) Approved—unless otherwise in¬ 
dicated, listing or approval by the fol¬ 
lowing nationally recognized testing 
laboratories: Underwriters Laboratories, 
Inc.; Factual Mutual Engineering Corp. 

(15) Listed—see "approved*’ In $ 1910. 
110(14). 

(16) DOT Specifications—regulations 
of the Department of Transportation 
published in 49 CFR Chapter I. 

(17) DOT regulations—see § 1910. 
110(a)(16). 

(18) DOT requirements—see § 1910. 
110(a)(16). 

(19) DOT cylinders—cylinders meet¬ 
ing the requirements of 49 CFR 
Chapter L 

(b) Basic rules. —(1) Odorizing gases. 
(1) AH liquefied petroleum gases shall be 
effectively odorized by an approved agent 
of such character as to indicate posi¬ 
tively, by distinct odor, the presence of 
gas down to concentration in air of not 
over one-fifth the lower limit of flam¬ 
mability. Odorization, however, is not 
required if harmful in the use of further 
processing of the liquefied petroleum gas, 
or if odorization will serve no useful pur¬ 
pose as a warning agent in such use or 
iurther processing. 

(ii) The odorization requirement of 
subdivision (i) of this subparagraph shall 
be considered to be met by the use of 1.0 
Pounds of ethyl mercaptan, 1.0 pounds 
of thiophane or 1.4 pounds of amyl 
mercaptan per 10,000 gallons of LP-Gas. 
However, this listing of odorants and 
^^^tities shall not exclude the use of 
other odorants that meet the odorization 
requirements of subdivision (i) of this 
subparagraph. 

( 2) Approval of equipment and sys¬ 
tems. (i) Each system utilizing DOT 
containers in accordance with 49 CFR 
Fart 178 shall have its container valves, 
connectors, manifold valve assemblies, 
and regulators approved. 

(tt) Each system for domestic or com¬ 
mercial use utilizing containers of 2,000 
gallons or less water capacity, other than 


those constructed in accordance with 49 
CFR Part 178, shall consist of a container 
assembly and one or more regulators, and 
may include other parts. The system as 
a unit or the container assembly as a 
unit, and the regulator or regulators, 
shall be individually listed. 
y (iv) The provisions of subdivision (i) 
of this subparagraph shall not be con¬ 
strued as prohibiting the continued use 
or reinstallation of containers con¬ 
structed and maintained in accordance 
with the standard for the Storage and 
Handling of Liquefied Petroleum Gases 
NFPA No. 58 in effect at the time of fab¬ 
rication. 

(v) Containers used with systems em¬ 
bodied in paragraph (b), (d)(3) (iii), 
and (f) of this section, shall be con¬ 
structed, tested, and stamped in accord¬ 
ance with DOT specifications effective at 
the date of their manufacture. 

(4) Welding of containers. (1) Weld¬ 
ing to the shell, head, or any other part 
of the container subject to internal pres¬ 
sure, shall be done in compliance with 
the code under which the tank was fab¬ 
ricated. Other welding is permitted only 
on saddle plates, lugs, or brackets at¬ 
tached to the container by the tank 
manufacturer. 

(ii) Where repair or modification in¬ 
volving welding of DOT containers is re¬ 
quired, the container shall be returned 
to a qualified manufacturer making con¬ 
tainers of the same type, and the repair 
or modification made in compliance with 
DOT regulations. 

(5) Markings on containers, (i) Each 
container covered in subparagraph (3) 
(i) of this paragraph, except as provided 
in subparagraph (3) (iv) of this para¬ 
graph shall be marked as specified in the 
following: 

(a) With a marking identifying com¬ 
pliance with, and other markings re¬ 
quired by, the rules of the reference 
under which the container Is con¬ 
structed; or with the stamp and other 
markings required by the National Board 
of Boiler and Pressure Vessel Inspectors. 

(ill) In systems utilizing containers of 
over 2,000 gallons water capacity, each 
regulator, container valve, excess flow 
valve, gaging device, and relief valve in¬ 
stalled on or at the container, shall have 
its correctness as to design, construction, 
and performance determined by listing 
by Underwriters Laboratories, Inc., or 
Factory Mutual Engineering Corp. 

(3) Requirements for construction and 
original test of containers. (1) Contain¬ 
ers used with systems embodied in para¬ 
graphs (d), (e), (g), and (h) of this sec¬ 
tion, except as provided in paragraphs 
(e) (3) (iii) and (g) (2) (i) of this section, 
shall be designed, constructed, and tested 
in accordance with the Rules for Con¬ 
struction of Unfired Pressure Vessels, 
section VEH, Division 1, American So¬ 
ciety of Mechanical Engineers (ASME) 
Boiler and Pressure Vessel Code, 1968 
edition. 

(ii) Containers constructed according 
to the 1949 and earlier editions of the 
ASME Code do not have to comply with 
paragraphs U-2 through U-10 and U-19 
thereof. Containers constructed accord¬ 


ing to paragraph U-70 in the 1949 and 
earlier editions are not authorized. 

(iii) Containers designed, constructed, 
and tested prior to July 1, 1961, accord¬ 
ing to the Code for Unfired Pressure 
Vessels for Petroleum Liquids and Gases, 
1951 edition with 1954 Addenda, of the 
American Petroleum Institute and the 
American Society of Mechanical Engi¬ 
neers shall be considered in conform¬ 
ance. Containers constructed according 
to API-ASME Code do not have to com¬ 
ply with section I or with appendix to 
section I. Paragraphs W-601 to W-606 
inclusive in the 1943 and earlier editions 
do not apply. 

<b) With notation as to whether the 
container is designed for underground 
or aboveground installation or both. If 
intended for both and different style 
hoods are provided, the marking shall 
indicate the proper hood for each type 
of installation. 

(c) With the name and address of the 
supplier of the container, or with the 
trade name of the container. 

(d) With the water capacity of the 
container in pounds or gallons, UJS. 
Standard. 

(e) With the pressure in p.s.i.g., for 
which the container is designed. 

(/) With the wording "This container 
shall not contain a product having a 
vapor pressure in excess of — p^.i.g. at 
100* F.,” see subparagraph (14) <viii) of 
this paragraph. 

(g) With the tare weight in pounds or 
other identified unit of weight for con¬ 
tainers with a water capacity of 300 
pounds or less. 

(h) With marking indicating the max¬ 
imum level to which the container may 
be filled with liquid at temperatures be¬ 
tween 20° F. and 130° F., except on con¬ 
tainers provided with fixed maximum 
level indicators or which are filled by 
weighing. Markings shall be increments 
of not more than 20° F. This marking 
may be located on the liquid level gaging 
device. 

(i) With the outside surface area in 
square feet. 

(ii) Markings specified shall be on a 
metal nameplate attached to the con¬ 
tainer and located in such a manner as to 
remain visible after the container is 
installed. 

(iii) When LP-Gas and one or more 
other gases are stored or used in the same 
area, the containers shall be marked to 
identify their content. Marking shall be 
in compliance with American National 
Standard Z48.1-1954, "Method of Mark¬ 
ing Portable Compressed Gas Containers 
To Identify the Material Contained." 

(6) Location of containers and reg¬ 
ulating equipment, (i) Containers, and 
first stage regulating equipment if used, 
shall be located outside of buildings, ex¬ 
cept under one or more of the following: 

(a) In buildings used exclusively for 
container charging, vaporization pres- 
sure reduction, gas mixing, gas manufac¬ 
turing, or distribution. 

(b) When portable use is necessary 
and in accordance with paragraph (c) (5) 
of this section. 
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(c) LP-Gas fueled stationary or port¬ 
able engines in accordance with para¬ 
graph (e) (11) or (12) of this section. 

(d) LP-Gas fueled industrial trucks 
used in accordance with paragraph (e) 

< 13 > of this section. 

(e) LP-Gas fueled vehicles garaged in 
accordance with paragraph (e)(14) of 
this section. 

(/) Containers awaiting use or resale 
when stored in accordance with para¬ 
graph (f) of this section. 

(ii) Each individual container shall be 
located with respect to the nearest im¬ 
portant building or group of buildings 
or line of adjoining property which may 
be built on in accordance with Table 
H-23. 


Table H-23 


Water capacity 
per container 


Minimum distances 


Containers Between 

-- above- 

Under- Above- ground 

ground ground containers 


Less than 125 gals * 1 -10 feet. 

125 to 250 gallons.10 feet... 

251 to 500 gallons.10feet... 

501 to 2,000 gallons.-25feet.’.. 

2,001 to 80,000 gallons_50 feet.. . 


30.001 to 70,000 gallons... 50 feet... 
70,001 to 90,000 gallons— 60 feet... 


None—. None. 

10feet... None. 

10feet... 3feet. 

25feet*.. 3feet. 

50feet. . 6 feet. 

of sum 
of dlarn- 
75 feet... etersof 

100 feet., adjacent 

contain¬ 
ers. 


i ll the aggregate water capacity of a multi-container 
installation at a consumer site is 501 gallons or greater, the 
minimum distance shall comply with tho appropriate 
porUon of this table, applying the aggregate capacity 
rather than the capacity per container. If more than one 
installation is made, each installation shall be Rcjj>aratcd 
from another installation by at U^t fee^. Do not apply 
the MINIMUM DISTANCES BETWEEN ABOVE¬ 
GROUND CONTAINERS to such installations. 
sNoTriTThe above distance requirements may be 
_ educed to not less than 10 feet for a single container of 
1,200 gallons water capacity or less, providing such a 
container Is at least 25 feet from any other LP-Gus con¬ 
tainer of more than 125 gallons water capacity. 


(iii) Containers installed for use shall 
not be stacked one above the other. 

(iv) In industrial installations involv¬ 
ing containers of 180,000 gallons aggre¬ 
gate water capacity or more, where 
serious mutual exposures between the 
container and adjacent properties pre¬ 
vail, firewalls or other means of special 
protection designed and constructed in 
accordance with good engineering prac¬ 
tices are required. 

(v) In the case of buildings devoted 
exclusively to gas manufacturing and 
distributing operations, the distances re¬ 
quired by Table H-23 may be reduced 
provided that in no case shall containers 
of water capacity exceeding 500 gallons 
be located closer than 10 feet to such 
gas manufacturing and distributing 
buildings. 

i vi > Readily ignitible material such 
as weeds and long dry grass shall be 
removed within 10 feet of any container. 

<vii) The minimum separation be¬ 
tween liquefied petroleum gas containers 
and flammable liquid tanks shall be 20 
feet, and the minimum separation be¬ 
tween a container and the centerline of 
the dike shall be 10 feet. The foregoing 
provision shall not apply when LP-Gas 
containers of 125 gallons or less capacity 
are installed adjacent to Class HI flam¬ 


mable liquid tanks of 275 gallons or less 
capacity. 

(viii) Suitable means shall be taken to 
prevent the accumulation of flammable 
liquids under adjacent liquefied petro¬ 
leum gas containers, such as by diking, 
diversion curbs, or grading. 

(ix) When dikes are used with flam¬ 
mable liquid tanks, no liquefied petro¬ 
leum gas containers shall be located 
within the diked area. 

(7) Container valves and container 
accessories, (i) Valves, fittings, and 
accessories connected directly to the con¬ 
tainer including primary shutoff valves, 
shall have a rated working pressure of 
at least 250 p.s.i.g. and shall be of ma¬ 
terial and design suitable for LP-Gas 
service. Cast iron shall not be used for 
container valves, fittings, and accesso¬ 
ries. This does not prohibit the use of 
container valves made of malleable or 
nodular iron. 

(ii) Connections to containers, except 
safety relief connections, liquid level 
gaging devices, and plugged openings, 
shall have shutoff valves located as close 
to the container as practicable. 

(iii) Excess flow valves, where re¬ 
quired shall close automatically at the 
rated flows of vapor or liquid as specified 
by the manufacturer. The connections or 
line including valves, fittings, etc., being 
protected by an excess flow valve shall 
have a greater capacity than the rated 
flow of the excess flow valve. 

(iv) Liquid level gaging devices which 
are so constructed that outward flow of 
container contents shall not exceed that 
passed by a No. 54 drill size opening, 
need not be equipped with excess flow 
valves. 

(v) Openings from container or 
through fittings attached directly on 
container to which pressure gage con¬ 
nection is made, need not be equipped 
with shutoff or excess flow valves if such 
openings are restricted to not larger 
than No. 54 drill size opening. 

(vi) Except as provided in paragraph 
(c) (5) (i) (b) of tins section, excess flow 
and back pressure check valves where 
required by this section shall be located 
inside of the container or at a point out¬ 
side where the line enters the container; 
in the latter case, installation shall be 
made in such manner that any undue 
strain beyond the excess'flow or back 
pressure check valve will not cause 
breakage between the container and 
such valve. 

(vii) Excess flow valves shall be de¬ 
signed with a bypass, not to exceed a No. 
60 drill size opening to allow equaliza¬ 
tion of pressures. 

(viii) Containers of more than 30 gal¬ 
lons water capacity and less than 2,000 
gallons water capacity, filled on a vol¬ 
umetric basis, and manufactured after 
December 1. 1963, shall be equipped for 
filling into the vapor space. 

(8) Piping—including pipe , tubing , 
and fittings. (i> Pipe, except as provided 
in paragraphs (e) (6) (i) and (g) (10) 
(iii), of this section shall be wrought 
iron or steel (black or galvanized), brass, 
copper, or aluminum alloy. Aluminum 
alloy pipe shall be at least Schedule 40 in 


accordance with the specifications for 
Aluminum Alloy Pipe, American Na¬ 
tional Standards Institute (ANSI) H38 - 
7-1969 (AST, B241-69), except that the 
use of alloy 5456 is prohibited and shall 
be suitably marked at each end of each 
length indicating compliance with 
American National Standard Institute 
Specifications. Aluminum Alloy pipe 
shall be protected against external cor¬ 
rosion when it is in contact with dis¬ 
similar metals other than galvanized 
steel, or its location is subject to re¬ 
peated wetting by such liquids as water 
(except rain water), detergents, sewage, 
or leaking from other piping, or it 
passes through flooring, plaster, ma¬ 
sonry, or insulation. Galvanized sheet 
steel or pipe, galvanized inside and out, 
may be considered suitable protection. 
Hie maximum nominal pipe size for 
aluminum pipe shall be three-fourtks 
inch and shall not be used for pressures 
exceeding 20 p.s.i.g. Aluminum alloy pipe 
shall not be installed within 6 inches of 
the ground. 

(a) Vapor piping with operating pres¬ 
sures not exceeding 125 p.s.i.g. shall be 
suitable for a working pressure of at least 
125 p.s.i.g. Pipe shall be at least Schedule 
40 ASTM A-53-69, Grade B Electric Re¬ 
sistance Welded and Electric Flash 
Welded Pipe or equal. 

(b) Vapor piping with operating pres¬ 
sures over 125 p.s.i.g. and all liquid pip¬ 
ing shall be suitable for a working pres¬ 
sure of at least 250 p^s.i.g. Pipe shall be 
at least Schedule 80 if joints are 
threaded or threaded and back welded. 
At least Schedule 40 (ASTM A-53-69 
Grade B Electric Resistance Welded and 
Electric Flash Welded Pipe or equal) 
shall be used if joints are welded, or 
welded and flanged. 

(ii) Tubing shall be seamless and of 
copper, brass, steel, or aluminum alloy. 
Copper tubing shall be of type K or L or 
equivalent as covered in the Specifica¬ 
tion for Seamless Copper Water Tube, 
ANSI H23.1-1970 (ASTM B88-69). 
Aluminum alloy tubing shall be of Type 
A or B or equivalent as covered in Spec¬ 
ification ASTM B210-68 and shall be 
suitably marked every 18 inches indicat¬ 
ing compliance with ASTM Specifica¬ 
tions. The minimum nominal wall 
thickness of copper tubing and aluminum 
alloy tubing shall be as specified in Table 
H-24 and Table H-25. 


Table U-24—Wall Thickness of Copper Tubing * 

Note: The standard size by which tube 
is H-inch smaller than Its nominal outside diameter. 


Standard Nominal 

size O.D. 

(inches) (inches) 


Nominal wall thickness 
(Inches) 


Type K Type L 


0.376 
0.500 
0.625 
0.750 
0.875 

1.125 
1.375 
1.625 

2.125 


0.035 
0.049 
0.049 
0.049 
0.065 
0.066 
0.065 
0. 0T2 
0.083 


(1030 
0.035 
0.040 
a 042 

0.045 

ao&i 

0.056 
0.060 
a o;o 


Based on data In SpedAcatIon Tor Soan^ f 0,>ppr 
or Tube, ANSI 1123.1 1970 (ASTM B'88-69). 
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Table H-25-Wall Thickness or Aluminum Alloy 
Tublng * 


Outside diameter 
(inches) 

Nominal wall thickness (Inches) 

Type A 

Type B 

H 

0.035 

0.049 


0.035 

0.049 

H 

0.042 

0.049 

k 

0.040 

0.058 


‘ Based on data In Standard SDccIflcatlon for Alum!* 
imm-AUoy Drawn Seamless Coiled Tubes for Special 
Purpose Applications, ASTAt B210-68. 

Aluminum alloy tubing shall be pro¬ 
tected against external corrosion when 
it is in contact with dissimilar metals 
other than galvanized steel, or its loca¬ 
tion is subject to repeated wetting by 
liquids such as water (except rainwater), 
detergents, sewage, or leakage from other 
piping, or it passes through flooring, 
plaster, masonry, or insulation. Galva¬ 
nized sheet steel or pipe, galvanized in¬ 
side and out, may be considered suitable 
protection. The maximum outside di¬ 
ameter for aluminum alloy tubing shall 
be three-fourths inch and shall not be 
used for pressures exceeding 20 p.s.i.g. 
Aluminum alloy tubing shall not be in¬ 
stalled within 6 inches of the ground. 

(iii) In systems where the gas in 
liquid form without pressure reduction 
enters the building, only heavy walled 
seamless brass or copper tubing with an 
internal diameter not greater than three 
thirty-seconds inch, and a wall thick¬ 
ness of not less than three sixty-fourths 
inch shall be used. This requirement 
shall not apply to research and experi¬ 
mental laboratories, buildings, or sepa¬ 
rate fire divisions of buildings used ex¬ 
clusively for housing internal combus¬ 
tion engines, and to commercial gas 
plants or bulk stations where containers 
are charged, nor to industrial vaporizer 
buildings, nor to buildings, structures, or 
equipment under construction or under¬ 
going major renovation. 

(iv) Pipe joints may be screwed, 
flanged, welded, soldered, or brazed with 
a material having a melting point ex¬ 
ceeding 1,000° P. Joints on seamless cop¬ 
per, brass, steel, or aluminum alloy gas 
tubing shall be made by means of ap¬ 
proved gas tubing fittings, or soldered or 
brazed with a material having a melting 
Point exceeding 1,000 ’ P. 

<v) For operating pressures of 125 
P.s.i.g. or less, fittings shall be designed 
Ior a pressure of at least 125 p.s.i.g. For 
operating pressures above 125 p^.i.g., fit- 

be designed for a minimum 
of 250 p.s.i.g. 

(vi) The use of threaded cast iron 
Pipe fittings such as ells, tees, crosses, 
couplings, and unions is prohibited. 
Aluminum alloy fittings shall be used 
^^toum alloy pipe and tubing, 
ifisulated fittings shall be used where 
aUo J r pipe or tubing connects 
"ith a dissimilar metal. 

‘ Vli) Straine rs, regulators, meters, 
cTS* ess °J s ' pumps ’ etc - are not to be 

n?nh K?. re ^ 85 pipe fittings. This does not 
rlr Sri? le 1186 °t malleable, nodular, 

equipment Strength 8ray iron for such 


(viii) All materials such as valve seats, 
packing, gaskets, diaphragms, etc., shall 
be of such quality as to be resistant to 
the action of liquified petroleum gas 
under the service conditions to which 
they are subjected. 

(ix) All piping, tubing, or hose shall 
be tested after assembly and proved free 
from leaks at not less than normal oper¬ 
ating pressures. After installation, pip¬ 
ing and tubing of all domestic and com¬ 
mercial systems shall be tested and 
proved free of leaks using a manometer 
or equivalent device that will indicate a 
drop in pressure. Test shall not be made 
with a flame. 

(x) Provision shall be made to com¬ 
pensate for expansion, contraction, jar¬ 
ring, and vibration, and for settling. This 
may be accomplished by flexible 
connections. 

(xi) Piping outside buildings may be 
buried, above ground, or both, but shall 
be well supported and protected against 
physical damage. Where soil conditions 
warrant, all piping shall be protected 
against corrosion. Where condensation 
may occur, the piping shall be pitched 
back to the container, or suitable means 
shall be provided for revaporization of 
the condensate. 

(9) Hose specifications, (i) Hose shall 
be fabricated of materials that are resist¬ 
ant to the action of LP-Gas in the liquid 
and vapor phases. If wire braid is used 
for reinforcing the hose, it shall be of 
corrosion-resistant material such as 
stainless steel. 

(ii) Hose subject to container pres¬ 
sure shall be marked •'LP-Gas" or *‘LPG" 
at not greater than 10-foot intervals. 

(iii) Hose subject to container pres¬ 
sure shall be designed for a bursting 
pressure of not less than 1,250 p.s.i.g. 

(iv) Hose subject to container pres¬ 
sure shall have its correctness as to de¬ 
sign construction and performance 
determined by being listed (see § 1910.110 

(a)(15)). 

(v) Hose connections subject to con¬ 
tainer pressure shall be capable of with¬ 
standing. without leakage, a test pres¬ 
sure of not less than 500 p.s.i.g. 

(vi) Hose and hose connections on the 
low-pressure side of the regulator or 
reducing valve shall be designed for a 
bursting pressure of not less than 125 
p.s.i.g or five times the set pressure of 
the relief devices protecting that portion 
of the system, whichever is higher. 

(vii) Hose may be used on the low- 
pressure side of regulators to connect to 
other than domestic and commercial 
gas appliances under the following 
conditions: 

(a) The appliances connected with 
hose shall be portable and need a flexi¬ 
ble connection. 

(b) For use inside buildings the hose 
shall be of minimum practical length, 
but shall not exceed 6 feet except as 
provided in paragraph (c)(5)(i)(/) of 
this section and shall not extend from 
one room to another, nor pass through 
any walls, partitions, ceilings, or floors. 
Such hose shall not be concealed from 
view or used in a concealed location. For 


use outside of buildings, the hose may 
exceed this length but shall be kept as 
short as practical. 

(c) The hose shall be approved and 
shall not be used where it is likely to be 
subjected to temperatures above 125 F. 
The hose shall be securely connected to 
the appliance and the use of rubber slip 
ends shall not be permitted. 

(d) The shutoff valve for an appli¬ 
ance connected by hose shall be in the 
metal pipe or tubing and not at the ap¬ 
pliance end of the hose. When shutoff 
valves are installed close to each other, 
precautions shall be taken to prevent 
operation of the wrong valve. 

( e ) Hose used for connecting to wall 
outlets shall be protected from physical 
damage. 

(10) Safety devices, (i) Every con¬ 
tainer except those constructed in ac¬ 
cordance with DOT specifications and 
every vaporizer (except motor fuel 
vaporizers and except vaporizers de¬ 
scribed in subparagraph <ll)(ii)(c) of 
this paragraph and paragraph (d> <4) (v> 
(a) of this section) whether heated by 
artificial means or not, shall be provided 
with one or more safety relief valves of 
spring-loaded or equivalent type. These 
valves shall be arranged to afford free 
vent to the outer air with discharge not 
less than 5 feet horizontally away from 
any opening into the building which is 
below such discharge. The rate of dis¬ 
charge shall be in accordance with the 
requirements of subdivision (ii) of this 
subparagraph or subdivision (iii) of this 
subparagraph in the case of vaporizers. 

(11) Minimum required rate of dis¬ 
charge in cubic feet per minute of air 
at 120 percent of the maximum per¬ 
mitted start to discharge pressure for 
safety relief valves to be used on con¬ 
tainers other than those constructed in 
accordance with DOT specification shall 
be as follows: 


Surface Flow 

area rate 

{sq. ft.) CFM 

air 

20 or less_ 026 

25 ..... 751 

30 . 872 

35 __ 990 

40.-... 1 . 100 

45. 1.220 

50 . 1,330 

55 . 1.430 

60 . 1,540 

65. 1.640 

70 .. 1,750 

75... l. 850 

80 . 1.950 

85 . 2,050 

90... 2. 150 

95- 2,240 

100 ... 2 . 340 

106 - 2.440 

110 - 2.530 

H 6 -.-.. 2.630 

120 ... 2.720 

125. 2.810 

130 - 2,900 

135 - 2.990 

140 .. 3,080 

145 -... 3 . 170 

150_ 3 ,260 

166. 3,350 

160 . 3,440 
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Flow 

Surface 

rate 

area 

CFM 

( sq. ft.) 

air 

165 

3. 530 

170 

.. 3. 620 

175 _ 

__ 3.700 

180 

_ .. 3. 790 

185_ 

.... 3,880 

190 

... 3.960 

195 - __ 

____4,050 

200 

___ 4, 130 

O.U) 

.... 4,300 

220 _ 

__ 4,470 

230 , 

.... 4. 630 

240 

__ 4. 800 

250 

... 4,960 

260 

_ 5, 130 

270 _ 

... 5. 290 

280 _ 

...__ 5,450 

290 .... 

.. 5,610 

300 _ 

_ 5.760 

310 .... 

___ 5,920 

320 _ 

.... 6.080 

330 .... 

___ 6.230 

340 .... 

____ 6,390 

350 

_ 6 r 540 

360 .... 

__ 6. 690 

370 - 

.... 6,840 

380 .... 

.... 7,000 

390 

.__ 7, 150 

400 

.. 7,300 

450 .... 

8 f 040 

600 ... 

__ 8. 760 

550 .... 

..... 9,470 

600 ... 

...10, 170 

650 ... 

__10,860 

700 ... 

..11,550 

750 ... 

...12,220 

800 ... 

... 12,880 

850 ... 

___13,540 

900 . _ 

....14, 190 

950 ... 

___14,830 

1,000 

....15,470 

1,050 -- 

___16.100 

1,100 .. 

..16,720 

1,150 — 

_17,350 

1,200 .. 

....17,960 

1,250 __ 

...18.570 

1,300 

....19.180 

1,350 .. 

..19,780 

1,400 

____ 20,380 

1,450 -- 

__ 20,980 

1,500 — 

...21,570 

1.550 — 

__22, 160 

1,600 

... 22,740 

1,650 .. 

.... 23.320 

1,700 — 

. 23,900 

1,750 

__ 24,470 

1,800 

.... 25.050 

1,850 -- 

.... 25,620 

1,900 .. 

___26. 180 

1,950 — 

.... 26,750 

2,000 .. 

....27,310 


Surface area = total outside surface area of 
container In square feet. 

When the surface area Is not stamped on 
the nameplate or when the marking Is not 
legible, the area can be calculated by using 
one of the following formulas: 

(1) Cylindrical container with hemispheri¬ 
cal heads: 

Area=Overall length X outside diameter X 
3.1416. 

(2) Cylindrical container with other than 
hemispherical heads: 

Area= (Overall length+ 0.3 outside diameter) 
X outside diameter X 3.1416. 

Note: This formula is not exact, but will 
give results within the limits of practical 
accuracy for the sole purpose of sizing relief 
valves. 

(3) Spherical container: 

Area=Outside diameter squared X 3.1416. 
Flow Rate-CFM Air=Required flow capacity 


in cubic feet per minute of air at standard 
conditions, 60 F. and atmospheric pres¬ 
sure (14.7 p.s.l.a.). 

The rate of discharge may be Interpolated 
for intermediate values of surface area. For 
containers with total outside surface area 
greater than 2,000 square feet, the required 
flow rate can be calculated using the formula, 
Flow Rate-CFM Air = 53.632 A 0 83 . 

A = total outside surface area of the con¬ 
tainer in square feet. 

Valves not marked “Air” have flow rate 
marking in cubic feet per minute of lique¬ 
fied petroleum gas. These can be converted 
to ratings in cubic feet per minute of air by 
multiplying the liquefied petroleum gas rat¬ 
ings by factors listed below. Air flow ratings 
can be converted to ratings in cubic feet per 
minute of liquefied petroleum gas by divid¬ 
ing the air ratings by the factors listed 
below. 


Air Conversion Factors 


Container type. 100 

Air conversion factor. 1.102 


125 ISO 175 200 

L142 L113 1.078 1.010 


(iii) Minimum Required Rate of Dis¬ 
charge for Safety Relief Valves for 
Liquefied Petroleum Gas Vaporizers 
(Steam Heated, Water Heated, and 
Direct Fired). 

The minimum required rate of dis¬ 
charge for safety relief valves shall be 
determined as follows: 

(a) Obtain the total surface area by 
adding the surface area of vaporizer 
shell in square feet directly in contact 
with LP-Gas and the heat exchanged 
surface area in square feet directly in 
contact with LP-Gas. 

<b) Obtain the minimum required 
rate of discharge in cubic feet of air 
per minute, at 60° F. and 14.7 p.s.i.a. 
from subdivision (ii) of this sub- 
paragraph, for this total surface area. 

(iv) Container and vaporizer safety 
relief valves shall be set to start-to- 
discharge, with relation to the design 
pressure of the container, in accordance 
with Table H-26. 

Table n-28 


Containers Minimum Maximum 

(percent) (percent) 


ASMK Code; Par. U-68, U-69— 

1949 and earlier editions. 

110 

1125 

ASME Code; Par. U-200, 
U-201—1949 edition.- 

88 

1100 

ASMK Code-1950, 1952. 1956, 

1959, 1962, 1965 and 1968 
(Division I) editions_- 

88 

MOO 

API—ASMK Code—all editions. 

88 

MOO 

DOT—As prescribed in 40 

CFR Chapter I. 




• Manufacturers of safety relief valves are allowed a 
plus tolerance not exceeding 10 percent of the set pressure 
marked on the valve. 

<v> Safety relief devices used with 
systems employing containers other 
than those constructed according to 
DOT specifications shall be so con¬ 
structed as to discharge at not less than 
the rates shown in subdivision (ii) of 
this subparagraph, before the pressure 
is in excess of 120 percent of the maxi¬ 
mum (not including the 10 percent re¬ 
ferred to in subdivision (iv) of this sub- 
paragraph) permitted start to discharge 
pressure setting of the device. 


(vD In certain locations sufficiently 
sustained high temperatures prevail 
which require the use of a lower vapor 
pressure product to be stored or the use 
of a higher designed pressure vessel in 
order to prevent the safety valves open¬ 
ing as the resiflt of these temperatures. 
As an alternative the tanks may be pro¬ 
tected by cooling devices such as by 
spraying, by shading, or other effective 
means. 

(vli) Safety relief valves shall be 
arranged so that the possibility of tam¬ 
pering will be minimized. If pressure 
setting or adjustment is external, the 
relief valves shall be provided with 
approved means for sealing adjustment. 

(viii) Shutoff valves shall not be in¬ 
stalled between the safety relief devices 
and the container, or the equipment or 
piping to which the safety relief device 
is connected except that a shutoff valve 
may be used where the arrangement of 
this valve is such that full required ca¬ 
pacity flow through the safety relief 
device is always afforded. 

(ix) Safety relief valves shall have 
direct communication with the vapor 
space of the container at all times. 

(x) Each container safety relief valve 
used with systems covered by paragraph 
(d), (e), (g), and (h) of this section, 
except as provided in paragraph (e)(3) 
(iii) of this section shall be plainly and 
permanently marked with the following: 
“Container Type” of the pressure vessel 
on which the valve is designed to be 
installed; the pressure in p.sJLg. at which 
the valve is set to discharge; the actual 
rate of discharge of the valve in cubic 
feet per minute of air at 60° F. and 14.7 
p.si.a.; and the manufacturer’s name 
and catalog number, for example: T200- 
250-4050 AIR—indicating that the valve 
is suitable for use on a Type 200 con¬ 
tainer, that it is set to start to discharge 
at 250 p^.i.g.; and that its rate of dis¬ 
charge is 4,050 cubic feet per minute of 
air as determined in subdivision (ii) of 
tliis subparagraph. 

(xi) Safety relief valve assemblies, in¬ 
cluding their connections, shall be of 
sufficient size so as to provide the rate 
of flow required for the container on 
which they are installed. 

(xii) A hydrostatic relief valve shall 
be installed between each pair of shut¬ 
off valves on liquefied petroleum gas liq¬ 
uid piping so as to relieve into a safe 
atmosphere. The start-to-discharge pres¬ 
sure setting of such relief valves shall not 
be in excess of 500 p.s.i.g. The minimum 
setting on relief valves installed in piping 
connected to other than DOT containers 
shall not be lower than 140 percent of 
the container relief valve setting and in 
piping connected to DOT containers not 
lower than 400 p.s.i.g. Such a relief valve 
should not be installed in the pump dis¬ 
charge if the same protection can be pro¬ 
vided by installing the relief valve in the 
suction piping. The start-to-discharge 
pressure setting of such a relief valve, 
if installed on the discharge side of a 
pump, shall be greater than the maxi¬ 
mum pressure permitted by the recircu¬ 
lation device in the system. 
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rxiii) The discharge from any safety 
relief device shall not terminate in or 
beneath any building, except relief de¬ 
vices covered by subparagraphs (6) (1) 
(o)-(/) of this paragraph, or paragraphs 

(c) (4) (i) or (5) of this section. 

(xiv) Container safety relief devices 
and regulator relief vents shall be lo¬ 
cated not less than five (5) feet in any 
direction from air openings into sealed 
combustion system appliances or me¬ 
chanical ventilation air intakes. 

(11) Vaporizer and housing, (i) In¬ 
direct fired vaporizers utilizing steam, 
water, or other heating medium shall be 
constructed and installed as follows: 

(a) Vaporizers shall be constructed in 
accordance with the requirements of sub- 
paragraph (3) (i)-(iii) of this para¬ 
graph and shall be permanently marked 
as follows: 

(1) With the code marking signifying 
the specifications to which the vaporizer 
is constructed. 

(2) With the allowable working pres¬ 
sure and temperature for which the 
vaporizer is designed. 

(3) With the sum of the outside sur¬ 
face area and the inside heat exchange 
surface area expressed in square feet. 

(4) With the name or symbol of the 
manufacturer. 

(b) Vaporizers having an inside diam¬ 
eter of 6 inches or less exempted by the 
ASME Unfired Pressure Vessel Code. Sec¬ 
tion VIII of the ASME Boiler and Pres¬ 
sure Vessel Code—1968 shall have a de¬ 
sign pressure not less than 250 p.s.i.g. and 
need not be permanently marked. 

(c) Heating or cooling coils shall not 
be installed inside a storage container. 

(d) Vaporizers may be installed in 
buildings, rooms, sheds, or lean-tos used 
exclusively for gas manufacturing or dis¬ 
tribution, or in other structures of light, 
noncombustible construction or equiva¬ 
lent, well ventilated near the floor line 
and roof. 


When vaporizing and/or mixing 
equipment is located in a structure or 
building not used exclusively for gas 
manufacturing or distribution, either 
attached to or within such a building, 
such structure or room shall be separated 
from the remainder of the building by a 
wall designed to withstand a static pres- 
°* least 100 Pounds per square 
root. This wall shall have no openings 
or pipe or conduit passing through it. 
ouch structure or room shall be provided 
with adequate ventilation and shall have 
a roof or at least one exterior wall of 
lightweight construction. 

Va P° rizer s shall have, at or near 
J?®. discharge, a safety relief valve pro- 
iaing an effective rate of discharge in 
accordance with subparagraph (10(iii) 
oi tms paragraph, except as provided in 
Paragraph <d) (4) (v> (a), of this section. 

onl /} i The heatin 8 medium lines into 
v£vL leav !? g the vaporizer shall be pro- 
means for prevent¬ 
ing^ fl °Y 0f gas int0 the heat systems 
"r h< L eVent - of tube rupture in the vapor- 
5 k ™s shall be provided with 
iiouf.?£ automatic means to prevent 
theVaPS? 81 ?* through the vaporizers to 
le ^ as discharging piper 


( 0 ) The device that supplies the 
necessary heat for producing steam, hot 
water, or other heating medium may be 
installed in a building, compartment, 
room, or lean-to which shall be venti¬ 
lated near the floorline and roof to the 
outside. The device location shall be 
separated from all compartments or 
rooms containing liquefied petroleum 
gas vaporizers, pumps, and central gas 
mixing devices by a well designed to 
withstand a static pressure of at least 
100 pounds per square foot. This wall 
shall have no openings or pipes or con¬ 
duit passing through it. This require¬ 
ment does not apply to the domestic 
water heaters which may supply heat 
for a vaporizer in a domestic system. 

(h) Gas-fired heating systems supply¬ 
ing heat exclusively for vaporization 
purposes shall be equipped with auto¬ 
matic safety devices to shut off the flow 
of gas to main burners, if the pilot light 
should fail. 

( i ) Vaporizers may be an integral part 
of a fuel storage container directly con¬ 
nected to the liquid section or gas sec¬ 
tion or both. 

(j ) Vaporizers shall not be equipped 
with fusible plugs. 

(k) Vaporizer houses shall not have 
unprotected drains to sewers or sump 
pits. 

(ii) Atmospheric vaporizers employ¬ 
ing heat from the ground or surrounding 
air shall be installed as follows: 

(а) Buried underground, or 

(б) Located inside the building close 
to a point at which pipe enters the build¬ 
ing provided the capacity of the unit 
does not exceed 1 quart. 

(c) Vaporizers of less than 1 quart 
capacity heated by the ground or sur¬ 
rounding air, need not be equipped with 
safety relief valves provided that ade¬ 
quate tests demonstrate that the assem¬ 
bly is safe without safety relief valves. 

(iii) Direct gas-fired vaporizers shall 
be constructed, marked, and installed 
as follows: 

(a)(1) In accordance with the re¬ 
quirements of the American Society of 
Mechanical Engineers Boiler and Pres¬ 
sure Vessel Code—1968 that are appli¬ 
cable to the maximum working condi¬ 
tions for which the vaporizer is 
designed. 

(2) With the name of the manufac¬ 
turer: rated BTU input to the burner; 
the area of the heat exchange surface 
in square feet; the outside surface of 
the vaporizer in square feet; and the 
maximum vaporizing capacity in gallons 
per hour. 

(h)(1) Vaporizers may be connected 
to the liquid section or the gas section 
of the storage container, or both: but 
in any case there shall be at the con¬ 
tainer a manually operated valve in each 
connection to permit completely shutting 
off when desired, of all flow of gas or 
liquid from container to vaporizer. 

(2) Vaporizers with capacity not ex¬ 
ceeding 35 gallons per hour shall be 
located at least 5 feet from container 
shutoff valves. Vaporizers having ca¬ 
pacity of more than 35 gallons but not 
exceeding 100 gallons per hour shall be 


located at least 10 feet from the con¬ 
tainer shutoff valves. Vaporizers having 
a capacity greater than 100 gallons per 
hour shall be located at least 15 feet from 
container shutoff valves. 

(c) Vaporizers may be installed in 
buildings, rooms, housings, sheds, or 
lean-tos used exclusively for vaporizing 
or mixing of liquefied petroleum gas. 
Vaporizing housing structures shall be of 
noncombustible construction, well ven¬ 
tilated near the floorline and the high¬ 
est point of the roof. When vaporizer 
and/or mixing equipment is located In a 
structure or room attached to or within 
a building, such structure or room shall 
be separated from the remainder of the 
building by a wall designed to withstand 
a static pressure of at least 100 pounds 
per square foot. Tills wall shall have no 
openings or pipes or conduit passing 
through it. Such structure or room shall 
be provided with adequate ventilation, 
and shall have a roof or at least one ex¬ 
terior wall of lightweight construction 
in accordance with DOT specifications. 

(d) Vaporizers shall have at or near 
the discharge, a safety relief valve pro¬ 
viding an effective rate of discharge in 
accordance with subparagraph (10) (iii) 
of this paragraph. The relief valve shall 
be so located as not to be subjected to 
temperatures in excess of 140° F. 

(e) Vaporizers shall be provided with 
suitable automatic means to prevent 
liquid passing from the vaporizer to the 
gas discharge piping of the vaporizer. 

(/) Vaporizers shall be provided with 
means for manually turning off the gas 
to the main burner and pilot. 

(g) Vaporizers shall be equipped with 
automatic safety devices to shut off the 
flow of gas to main burners if the pilot 
light should fail. When the flow through 
the pilot exceeds 2,000 B.t.u. per hour, 
the pilot also shall be equipped with an 
automatic safety device to shut off the 
flow of gas to the pilot should the pilot 
flame be extinguished. 

(h) Pressure regulating and pressure 
reducing equipment if located within 10 
feet of a direct fired vaporizer shall be 
separated from the open flame by a sub¬ 
stantially airtight noncombustible par¬ 
tition or partitions. 

(i) Except as provided in (c) of this 
subdivision, the following minimum dis¬ 
tances shall be maintained between di¬ 
rect fired vaporizers and the nearest im¬ 
portant building or group of buildings or 
line of adjoining property which may 
be built upon: 

Ten feet for vaporizers having a capacity of 
15 gallons per hour or less vaporizing 
capacity. 

Twenty-five feet for vaporizers having a 
vaporizing capacity of 16 to 100 gallons per 
hour. 

Fifty feet for vaporizers having a vaporiz¬ 
ing capacity exceeding 100 gallons per hour. 

( 1) Direct fired vaporizers shall not 
raise the product pressure above the de¬ 
sign pressure of the vaporizer equipment 
nor shall they raise the product pres¬ 
sure within the storage container above 
the pressure shown in the second column 
of Table 30-H. 

(k) Vaporizers shall not be provided 
with fusible plugs. 
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(Z) Vaporizers shall not have unpro¬ 
tected drains to sewers or sump pits. 

(iv) Direct gas-fired tank heaters shall 
be constructed and installed as follows: 

(a) Direct gas-fired tank heaters, and 
tanks to which they are applied, shall 
only be installed above ground. 

(5) Tank heaters shall be perma¬ 
nently marked with the name of the 
manufacturer, the rated B.t.u. input to 
the burner, and the maximum vaporizing 
capacity in gallons per hour. 

(c) Tank heaters may be an integral 
part of a fuel storage ccntainer directly 
connected to the container liquid sec¬ 
tion, or vapor section, or both. 

( d ) Tank heaters shall be provided 
with a means for manually turning off 
the gas to the main burner and pilot. 

(e) Tank heaters shall be equipped 
with an automatic safety device to shut 
off the flow of gas to main burners, if the 
pilot light should fail. When flow through 
pilot exceeds 2,000 B.t.u. per hour, the 
pilot also shall be equipped with an auto¬ 
matic safety device to shut off the flow 
of gas to the pilot should the pilot 
flame be extinguished. 

(/) Pressure regulating and pressure 
reducing equipment if located within 10 
feet of a direct fired tank heater shall 
be separated from the open flame by a 
substantially airtight noncombustible 
partition. 

(g) The following minimum distances 
shall be maintained between a storage 
tank heated by a direct fired tank heater 
and the nearest important building or 
group of buildings or line of adjoining 
property which may be built upon: 

Ten feet for storage containers of less 
than 500 gaUons water capacity. 

Twenty-five feet for storage containers of 
500 to 1.200 gallons water capacity. 

Fifty feet for storage containers of over 
1,200 gallons water capacity. 

(h) No direct fired tank heater shall 
raise the product pressure within the 
storage container over 75 percent of the 
pressure set out in the second column of 
Table H-30. 

(v) The vaporizer section of vaporizer- 
burners used for dehydrators or dryers 
shall be located outside of buildings; they 
shall be constructed and installed as 
follows: 

(a) Vaporizer-burners shall have a 
minimum design pressure of 250 p.s.i.g. 
with a factor of safety of five. 

(b) Manually operated positive shut¬ 
off valves shall be located at the con¬ 
tainers to shut off all flow to the 
vaporizer-burners. 

( c) Minimum distances between stor¬ 
age containers and vaporizer-burners 
shall be as follows: 

Minimum 


Water capacity per distances 

container ( gallons) (jj?/) 

Less than 501_ 10 

501 to 2.000__-.- 25 

Over 2,000_ 50 


(d) The vaporizer section of vaporizer- 
burners shall be protected by a hydro¬ 
static relief valve. The relief valve shall 
be located so as not to be subjected to 
temperatures in excess of 140° P. The 
start-to-discharge pressure setting shall 


be such as to protect the components in¬ 
volved, but not less than 250 p.si.g. The 
discharge shall be directed upward and 
away from component parts of the equip¬ 
ment and away from operating person¬ 
nel. 

(e) Vaporizer-burners shall be pro¬ 
vided with means for manually turning 
off the gas to the main burner and pilot. 

(/) Vaporizer-burners shall be equip¬ 
ped with automatic safety devices to shut 
off the flow of gas to the main burner 
and pilot in the event the pilot is 
extinguished. 

(g) Pressure regulating and control 
equipment shall be located or protected 
so that the temperatures surrounding 
this equipment shall not exceed 140° F. 
except that equipment components may 
be used at higher temperatures if de¬ 
signed to withstand such temperatures. 

( h ) Pressure regulating and control 
equipment when located downstream of 
the vaporizer shall be designed to with¬ 
stand the maximum discharge tempera¬ 
ture of the vapor. 

(i) The vaporizer section of vaporizer- 
burners shall not be provided with fusi¬ 
ble plugs. 

( j ) Vaporizer coils or jackets shall be 
made of ferrous metal or high tempera¬ 
ture alloys. 

( k ) Equipment utilizing vaporizer- 
burners shall be equipped with auto¬ 
matic shutoff devices upstream and 
downstream of the vaporizer section 
connected so as to operate in the event 
of excessive temperature, flame failure, 
and. if applicable, insufficient airflow. 

(12) Filling densities, (i) The “filling 
density” is defined as the percent ratio 
of the weight of the gas in a container to 
the weight of water the container will 
hold at 60° P. All containers shall be 
filled according to the filling densities 
shown in Table H-27. 


Table H-27—Maximum Permitted Filling Density 


Specific 
gravity 
at 60^ r. 
(15.6° C.) 

Aboveground containers 

Under¬ 
ground 
con¬ 
tainers, 
all ca¬ 
pacities 

0 to 1/200 0.8. 

gals. (1,000 
Imp. gal., 4,550 
liters) total 
water cap. 

Over 1,200 U.S. 

gals. (1,000 
Imp. gal., 4,660 
liters) total 
water cap. 


Percent 

Percent 

Percent 

0 41*6-0. m 

41 

44 

45 

. 604- . 610 

42 

45 

46 

.611- . 610 

43 

40 

47 

. 620- . 527 

44 

47 

4H 

. 526- . 530 

45 

48 

49 

. 537- . 544 

4f* 

49 

50 

. 545- . 55 2 

47 

50 

61 

. 553- . 560 

48 

61 

■I 

. 501- . 568 

4'» 

62 

53 

. 669- . 576 

50 

53 

54 

. 577- . 584 

61 

64 

65 

. 585- .50*2 

52 

55 

56 

. 603- . 000 

53 

66 

67 


(ii) Except as provided in subdivision 

(iii) of this subparagraph, any container 
including mobile cargo tanks and port¬ 
able tank containers regardless of size 
or construction, shipped under DOT ju¬ 
risdiction or constructed in accordance 
with 49 CFR Chapter I Specifications 
shall be charged according to 49 CFR 
Chapter I requirements. 

(iii) Portable containers not subject 
to DOT jurisdiction (such as, but not 
limited to, motor fuel containers on in¬ 
dustrial and lift trucks, and farm trac¬ 


tors covered in paragraph (e) of this 
section, or containers recharged at the 
installation) may be filled either by 
weight, or by volume using a fixed length 
dip tube gaging device. 

(13) LP-Gas in buildings, (i) Vapor 
shall be piped into buildings at pressures 
in excess of 20 p.sJ.g. only if the build¬ 
ings or separate areas thereof, (a) are 
constructed in accordance with this sec¬ 
tion; (b) are used excusively to house 
equipment for vaporization, pressure 
reduction, gas mixing, gas manufactur¬ 
ing, or distribution, or to house internal 
combustion engines, industrial processes, 
research and experimental laboratories, 
or equipment and processes using such 
gas and having similar hazard; (c) build¬ 
ings, structures, or equipment under 
construction or undergoing major 
renovation. 

(ii) Liquid may be permitted in build¬ 
ings as follows: 

(a) Buildings, or separate areas of 
buildings, used exclusively to house 
equipment for vaporization, pressure 
reduction, gas mixing, gas manufactur¬ 
ing, or distribution, or to house internal 
combustion engines, industrial processes, 
research and experimental laboratories, 
or equipment and processes using such 
gas and having similar hazard: and 
when such buildings, or separate areas 
thereof are constructed in accordance 
with this section. 

(b) Buildings, structures, or equip¬ 
ment under construction or undergoing 
major renovation provided the tempo¬ 
rary piping meets the following 
conditions: 

( 1 ) Liquid piping inside the building 
shall conform to the requirements of sub- 
paragraph (8) of this paragraph, and 
shall not exceed three-fourths iron pipe 
size. Copper tubing with an outside di¬ 
ameter of three-fourths inch or less may 
be used provided it conforms to Type K 
of Specifications for Seamless Water 
Tube. ANSI H23.1—1970 (ASTM B88-69) 
(see Table H-24). All such piping shall 
be protected against construction haz¬ 
ards. Liquid piping inside buildings shall 
be kept to a minimum. Such piping shall 
be securely fastened to walls or other 
surfaces so as to provide adequate pro¬ 
tection from breakage and so located as 
to subject the liquid line to lowest 
ambient temperatures. 

(2) A shutoff valve shall be installed 
in each intermediate branch line where it 
takes off the main line and shall be 
readily accessible. A shutoff valve shall 
also be placed at the appliance end of 
the intermediate branch line. Such 
shutoff valve shall be upstream of any 
flexible connector used with the 
appliance. 

(3) Suitable excess flow valves shall be 
installed in the container outlet line 
supplying liquid LP-Gas to the build¬ 
ing. A suitable excess flow valve shall be 
installed immediately downstream of 
each shutoff valve. Suitable excess flow 
valves shall be installed where piping size 
is reduced and shall be sized for the re¬ 
duced size piping. 
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( 4 ) Hydrostatic relief valves shall be 
installed in accordance with subpara¬ 
graph (lOHxii) of this paragraph. 

« 5) The use of hose to carry liquid be¬ 
tween the container and the building or 
at any point in the liquid line, except at 
the appliance connector, shall be 
prohibited. 

(5) Where flexible connectors are 
necessary for appliance installation, such 
connectors shall be as short as practi¬ 
cable and shall comply with subpara¬ 
graph (8) (ii) or (9) of this paragraph. 

(7) Release of fuel when any section of 
piping or appliances is disconnected shall 
be minimized by either of the following 
methods: 

(i) Using an approved automatic 
quick-closing coupling (a type closing in 
both directions when coupled in the fuel 
line), or 

(ii) Closing the valve nearest to the 
appliance and allowing the appliance to 
operate until the fuel in the line is 

consumed. 

(ill) Portable containers shall not 
be taken into buildings except as pro¬ 
vided in subparagraph (6) (i) of this 
paragraph. 

(14) Transfer of liquids. The employer 
shall assure that (i) at least one attend¬ 
ant shall remain close to the transfer 
connection from the time the connec¬ 
tions are first made until they are finally 
disconnected, during the transfer of the 
product. 


(ii) Containers shall be filled or used 
only upon authorization of the owner. 

(iii) Containers manufactured in ac¬ 
cordance with specifications of 49 CFR 
Part 178 and authorized by 49 CFR 
Chapter 1 as a “single trip” or “nonre- 
fillable container’* shall not be refilled or 
reused in LP-Gas service. 


(iv) Gas or liquid shall not be vented 
to the atmosphere to assist in transfer¬ 
ring contents of one container to another, 
except as provided in paragraph (e) (5) 
(iv) of this section and except that this 
shall not preclude the use of listed pump 
utilizing LP-Gas in the vapor phase as a 
source of energy and venting such gas to 
the atmosphere at a rate not to exceed 
that from a No. 31 drill size opening and 
provided that such venting and liquid 
transfer shall be located not less than 50 
feet from the nearest important building. 

(v) Filling of fuel containers for in¬ 
dustrial trucks or motor vehicles from 
industrial bulk storage containers shall 
b« performed not less than 10 feet from 
the nearest important masonry-walled 
building or not less than 25 feet from the 
nearest important building or other con¬ 
struction and, in any event, not less than 

feet from any building opening. 

(vi) Filling of portable containers, 
containers mounted on skids, fuel con¬ 
tainers on farm tractors, or similar appli¬ 
cations, from storage containers used in 
domestic or commercial service, shall be 
Performed not less than 50 feet from the 
nearest important building. 

(vii) The filling connection and the 
ent from the liquid level gages in con- 

at P° int installation, 
snail not be less than 10 feet in any di¬ 
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rection from air openings into sealed 
combustion system appliances or me¬ 
chanical ventilation air intakes. 

(viii) Fuel supply containers shall be 
gaged and charged only in the open air 
or in buildings especially provided for 
that purpose. 

(ix) The maximum vapor pressure of 
the product at 100° F. which may be 
transferred into a container shall be in 
accordance with paragraphs (d)(2) and 
(e) (3) of this section. (For DOT con¬ 
tainers use DOT requirements.) 

(x) Marketers and users shall exercise 
precaution to assure that only those 
gases for which the system is designed, 
examined, and listed, are employed in its 
operation, particularly with regard to 
pressures. 

(xi) Pumps or compressors shall be 
designed for use with LP-Gas. When 
compressors are used they shall normally 
take suction from the vapor space of the 
container being filled and discharge to 
the vapor space of the container being 
emptied. 

(xii) Pumping systems, when equipped 
with a positive displacement pump, shall 
include a recirculating device which shall 
limit the differential pressure on the 
pump under normal operating conditions 
to the maximum differential pressure 
rating of the pump. The discharge of the 
pumping system shall be protected so 
that pressure does not exceed 350 p.s.i.g. 
If a recirculation system discharges into 
the supply tank and contains a manual 
shutoff valve, an adequate secondary 
safety recirculation system shall be in¬ 
corporated which shall have no means of 
rendering it inoperative. Manual shut¬ 
off valves in recirculation systems shall 
be kept open except during an emergency 
or w'hen repairs are being made to the 
system. 

(xiii) When necessary, unloading 
piping or hoses shall be provided with 
suitable bleeder valves for relieving pres¬ 
sure before disconnection. 

(xvi) Agricultural air moving equip¬ 
ment, Including crop dryers, shall be 
shut down when supply containers are 
being filled unless the air intakes and 
sources of ignition on the equipment are 
located 50 feet or more from the con¬ 
tainer. 

(xv) Agricultural equipment employ¬ 
ing open flames or equipment with inte¬ 
gral containers, such as flame cultiva¬ 
tors, weed burners, and, in addition, 
tractors, shall be shut down during 
refueling. 

(15) Tank car or transport truck 
loading or unloading points and oper¬ 
ations. (i) The track of tank car siding 
shall be relatively level. 

(ii) A “Tank Car Connected” sign, as 
covered by DOT rules, shall be installed 
at the active end or ends of the siding 
while the tank car is connected. 

(iii) While cars are on sidetrack for 
loading or unloading, the wheels at both 
ends shall be blocked on the rails. 

(iv) The employer shall insure that an 
employee is in attendance at all times 
while the tank car, cars, or trucks are 
being loaded or unloaded. 
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(v) A backflow check valve, excess- 
flow valve, or a shutoff valve with means 
of remote closing, to protect against un¬ 
controlled discharge of LP-Gas from 
storage tank piping shall be installed 
close to the point w'here the liquid pip¬ 
ing and hose or sw r ing joint pipe is 
connected. 

(vi) Except as provided In subdivision 

(vii) of this subparagraph, W'hen the 
size (diameter) of the loading or unload¬ 
ing hoses and/or piping is reduced below 
the size of the tank car or transport 
truck loading or unloading connections, 
the adaptors to which lines are attached 
shall be equipped with either a backflow 
check valve, a properly sized excess flow 
valve, or shutoff valve with means of 
remote closing, to protect against uncon¬ 
trolled discharge from the tank car or 
transport truck. 

(vii) The requirement of subdivision 
(vi) of this subparagraph shall not apply 
if the tank car or transport is equipped 
with a quick-closing internal valve that 
can be remotely closed. 

(viii) The tank car or transport truck 
loading or unloading point shall be lo¬ 
cated with due consideration to the 
following: 

(a) Proximity to railroads and high¬ 
way traffic. 

(b) The distance of such unloading or 
loading point from adjacent property. 

(c) With respect to buildings on in¬ 
staller’s property. 

( d ) Nature of occupancy. 

(e) Topography. 

(/) Type of construction of buildings. 

(g) Number of tank cars or transport 
trucks that may be safely loaded or un¬ 
loaded at one time. 

( h ) Frequency of loading or unloading. 

(ix) Where practical, the distance of 

the unloading or loading point shall con¬ 
form to the distances in - subparagraph 

(6) (ii) of this paragraph. 

(16) Instructions. Personnel perform¬ 
ing installation, removal, operation, and 
maintenance work shall be properly 
trained in such function. 

(17) Electrical equipment and other 
sources of ignition, (i) Electrical equip¬ 
ment and wiring shall be of a type spec¬ 
ified by and shall be installed in accord¬ 
ance with Subpart S of this part, for 
ordinary locations except that fixed elec¬ 
trical equipment in classified areas shall 
comply with subparagraph (18) of this 
paragraph. 

(ii) Open flames or other sources of 
ignition shall not be permitted in vapor¬ 
izer rooms (except those housing direct- 
fired vaporizers), pumphouses, con¬ 
tainer charging rooms or other similar 
locations. Direct-fired vaporizers shall 
not be permitted in pumphouses or con¬ 
tainer charging rooms. 

(iii) Liquefied petroleum gas storage 
containers do not require lightning pro¬ 
tection. 

(iv) Since liquefied petroleum gas is 
contained in a closed system of piping 
and equipment, the system need not be 
bonded for protection against static 
electrically conductive or electrically 
electricity. 
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<v> Open flames (except as provided 
for in subparagraph (ii) of this para¬ 
graph) , cutting or welding, portable elec¬ 
tric tools, and extension lights capable 
of igniting LP-Gas, shall not be permit- 

Tabli 


ted within classified areas specified in 
Table H-28 unless the LP-Gas facilities 
have been freed of all liquid and vapor, 
or special precautions observed under 
carefully controlled conditions. 

H-2K 


Equipment shall 
b© suitable tor 

i\ tr t Location Extent of classified area * National Elec¬ 

trical Code, Class 
1, Group D 7 


A 

B 


C 


D 


K 


F 


G 


n 

1 


J 


Storage containers other than 
I >OT cylinders. 

Tank vehicle and tank car 
Ktullng and unloadlnK.* 


c.ogt* vent openings other 
lhan those on DOT 
cylinders. 


Belief valve discimnr** otljer 
Hum tliose on P<»T 
cylinders. 


Pumps, compressors. g»Mdr 
mixers and vaporizers otk*r 
than direct fired. 

Indoors without ventilation. 


Indoors with adequate 
ventilation.* 

Outdoors In open air at or 
abovegradc. 

Service Station DUp«»iudng 
Units. 


Pits or trenches containing or 
located beneath LP-Gas 
valvos, pumjis, comprcssons, 
regulators, and similar 
equipment. 

Without tnechanlca! ventila¬ 
tion. 


With adequate mechanical 
vmt ilution. 


Special buildings or looms 
tor storage of portable con¬ 
tainers. 

Pipelines and connections 
containing operational 
bleeds, drips, vents or 
drains. 


Within IS feet in all directions from connections, exept 
connections otherwise covered in , l'able 11 28. 

Witliin 5 feet in all directions from connections regu¬ 
larly made or disconnected for proiluct transfer. 

Beyond 5 feet but within 15 fret in all directions from a 
point where connect ions ore regularly made or dis¬ 
connected and within the cymulricu! volume 1m*- 
tween the horizontal equator of the sphere and grade. 
(See Figure II-1). 

Within 5 feet in all directions from fK>lnt of discharge. 


DlvLslon 2. 
Division 1. 
Division 2. 


Division I. 


Beyond 5 feet hut within 15 feet In ail dh cl Ion* from 
txrlnl of discharge. 

Within direct path of discharge. 


W ithin 5 feet in ail direct ton* from point of discharge. 
Beyond 5 foci but within 15 feet In all directions from 
point of discharge except within the direct path of 
discharge. 


Division 2. 

Divlson 1. Note 
Fixed electrical 
equipment should 
preferably not 
be installed. 

Division 1. 

Division 2. 


Entire room and any adjacent room not separated by a Dlvl-ion l. 
gaslight partition. 

Within 15 feet of the exterior side of any exterior wall or Division 2. 
roof that Is not viqrortiglit or within 15 feet of any 
exterior opening. 

Entire room and any adjacent room not se|»aialed by a Division 2. 
gaslight partition. 

Within 15 feet in ail directions from this equipment and Division 2. 
within the cylindrical volume between the horizontal 
equator of the sphere and grade. See Figure 11-1. 

Entire space witliin dispenser enclosure, and 18 inches Division 1. 
horizontally from enclosure exterior up to an eleva¬ 
tion 4 ft. above dispenser base. Entire pit or open 
space beneath dispenser. , _ 

Up to 18 inches abovegrade witliin 20 ft. horizontally DlvMon 2. 

^ from any edge of enclosure. 

Note: For pits within this area, see Part F of Mils 
table. 


Entire pit or lranch 


Division l. 


Entire room and any adjacent room not separated by a 
gaslight partition. 

Within 15 feet in all directions from pit or trench when 
located outdoors. 

Entire pit or trench . ...... 


Division 2. 
Division 2. 
Division 2. 


Entire room and any adjacent room not separated by 
apastlghl partition. 

Within 15 feet in all directions from pit or trench when 
located outdoors. 

Entire room __— ...—..— 


Division 2. 
Division 2. 
Division 2. 


Within 5 ft. in all directions from point of discharge. Division 1. 


Beyond 5 ft. from jiolnt of discharge, same as Part E 
of litis table. 


Container filling. 

Indoors without ventilation. Entire room...... 

Indoors with adequate veu- Within 6 feet In all directions from connections regu- 
tHatton * larly made or disconnected tor product transfer. 

Beyond 5 feet and entire room. 

Outdoors in open fdi . Within 5 feet in all directions from connections regular¬ 

ly made or disconnected for product transfer. 

Beyond 5 feet but witliin 16 feet In all directions from a 
point where connections ore regularly made or dis¬ 
connected and within the cylindrical volume be¬ 
tween the horizontal equator of the sphere and grade. 
(See Figure H-l) 


Division 1. 
Division 1. 

Division 2. 
Division 1. 

Division 2. 


IT: . i i>siih*d area shall not extend beyond an un pierced wall, roof, or solid vaportlght partition. 

WliwM’liwsilWng extent of hazardous area, consideration shall be given to possible variations in the spotting of 
iauk cars and tank vehicles ut the unloading points and the effect these variations of actual spotting point may 
have on tin* point of connection. ... ... A , 

• V Hiiilation, either natural or mechanical, is considered adequate, when the concentration of the gas In a gas* 
• r mixture does not exceed 25 i»ercent of the lower flammable limit under normal operating conditions. 


seutxc HAVING BAOIUS 
or 15 ft- DIVISION 2 


HORIZONTAL 
EQUATOR or 

srhcrl 



SPHERE HAVING 
RADIUS OF S* rt.- 
Dl VISION I 


POINT or CONNECTION 
OR SOURCE or 
EXCESSIVE RE LEASE 
or LIQUID OR CAS 


CYLINDRICAL volume - 
DIVISION 2 (INCLU0E5 

bottom half or is ft. 
radius SPHERE) 


Figure H-t 


(18) Fixed electrical equipment in 
classified areas. Fixed electrical equip¬ 
ment and wiring installed witliin classi¬ 
fied areas specified in Table H-28 shall 
comply with Table H-28 and shall be 
installed in accordance with Subpart S 
of this part. This provision does not 
apply to fixed electrical equipment at 
residential or commercial installations of 
LP-Gas systems or to systems covered by 
paragraph (e) or (g) of this section. 

(19) Liquid-level paging device . <i) 
Each container manufactured after De¬ 
cember 31, 1965, and filled on a volu¬ 
metric basis shall be equipped with a 
fixed liquid-level gage to indicate the 
maximum permitted filling level as pro¬ 
vided in subdivision (v) of this subpara¬ 
graph. Each container manufactured 
after December 31. 1969. shall have per¬ 
manently attached to the container ad¬ 
jacent to the fixed level gage a marking 
showing the percentage full that will be 
shown by that gage. When a variable 
liquid-level gage is also provided, the 
fixed liquid-level gage will also serve as a 
means for checking the variable gage. 
These gages shall be used in charging 
containers as required in subparagraph 
(12) of tliis paragraph. 

(ii) All variable gaging devices shall 
be arranged so that the maximum liquid 
level for butane, for a 50-50 mixture of 
butane and propane, and for propane, 
to which the container may be charged 
is readily determinable. The markings 
indicating the various liquid levels from 
empty to full shall be on the system 
nameplate or gaging device or part may 
be on the system nameplate and part 
on the gaging device. Dials of magnetic 
or rotary gages shall show’ whether they 
are for cylindrical or spherical containers 
and whether for aboveground or under¬ 
ground service. The dials of gages in¬ 
tended for use only on aboveground 
containers of over 1.200 gallons water 
capacity shall be so marked. 

(iii) Gaging devices that require 
bleeding of the product to the atmos¬ 
phere. such as the rotary tube, fixed 
tube, and slip tube, shall be designed so 
that the bleed valve maximum opening 
is not larger than a No. 54 drill size, 
unless provided with excess flow valve. 

(iv) Gaging devices shall have a de¬ 
sign working pressure of at least 2o0 
p s i g. 

(v) Length of tube or position of fixed 
liquid-level gage shall be designed to in¬ 
dicate the maximum level to which the 
container may be filled for the product 
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contained. This level shall be based on 
the volume of the product at 40° F. at 
its maximum permitted filling density 
for aboveground containers and at 50° F. 
for underground containers. The em¬ 
ployer shall calculate the filling point 
for which the fixed liquid level gage 
shall be designed according to the 
method in this subdivision. 

(a) It is impossible to set out in a 
table the length of a fixed dip tube for 
various capacity tanks because of the 
varying tank diameters and lengths and 


because the tank may be installed either 
in a vertical or horizontal position. 
Knowing the maximum permitted filling 
volume in gallons, however, the length 
of the fixed tube can be determined by 
the use of a strapping table obtained 
from the container manufacturer. The 
length of the fixed tube should be such 
that when its lower end touches the sur¬ 
face of the liquid in the container, the 
contents of the container will be the 
maximum permitted volume as deter¬ 
mined by the following formula: 


Water capacity (gala.) of container* xfilling density** 

----—--—Maximum volume of LP-Gas 

Specific gravity of LP-Gas ♦ X volume correction factor! x 100 

• Measured at 60* F. 

••From subparagraph (12) of this paragraph ‘Tilling Densities.” 

rFor aboveground containers the liquid temperature is assumed to be 40“ F. and for 
underground containers the liquid temperature is assumed to be 50“ F. To correct the 
liquid volumes at these temperatures to 60“ F. the following factors shall be used. 


(b) Formula for determining maxi¬ 
mum volume of liquefied petroleum gas 
for which a fixed length of dip tube shall 
be set: 


Table n-29 —Volume Correction Factors 


Specific gravity 

Aboveground 

Underground 

0.500 

1.083 

1.017 

.610 

1.031 

1.016 

.520 

1.029 

1.016 

.530 

1.028 

L 014 

.610 

1.028 

1.013 

.660 

1.025 

1.013 

.560 

1.024 

1.012 

.570 

1.023 

LOU 

. 580 

' 1.021 

1.011 

.690 

1.020 

1.010 


(c) The maximum volume of LP-Gas 
which can be placed in a container when 


determining the length of the dip tube 
expressed as a percentage of total water 
content of the container Is calculated 
by the following formula. 

(d) The maximum weight of LP-Gas 
which may be placed in a container for 
determining the length of a fixed dip 
tube is determined by multiplying the 
maximum volume of liquefied petroleum 
gas obtained by the formula in (b) of 
this subdivision by the pounds of lique¬ 
fied petroleum gas in a gallon at 40° F. 
for aboveground and at 50° F. for un¬ 
derground containers. For example, 
typical pounds per gallon are specified 
below: 


Example: Assume a 100-gallon total water capacity tank for aboveground storage of 
propane having a specific gravity of 0.510 of 60* F. 

100 (gals.) X42 (filling density from subparagraph (12) of this paragraph) 4200 


4200 


0.510 Xl.031 (correction factor from Table H-29) X100 


52.6 


-=79.8 gallons propane, the maximum amount permitted to be placed In a 100-gallon 

52 6 total water capacity aboveground container equipped with a fixed dip tube. 
Maximum volume of LP-Gas (from formula in subdivision 
(b) of this subdivision) X100 

*--Maximum percent of LP-Gas 

Total water content of container In gallons 



Aboveground, 

pounds 

Per gallon 

Underground, 
pounds 
per gallon 

Propane 

N Butane_ 

4.37 

A97 

4.31 

4.92 


<vi) Fixed liquid-level gages used on 
containers other than DOT containers 
shall be stamped on the exterior of the 
gage with the letters “DT” followed by 
the vertical distance (expressed in inches 
and carried out to one decimal place) 
, *9 the top of container to the end 
ox the dip tube or to the centerline of 
i he when it is located at the maxi¬ 
mum permitted filling level. For portable 
containers that may be filled in the hori¬ 
zontal and/or vertical position the let¬ 
ters *DT” shall be followed by “V” with 
me vertical distance from the top of the 
ontainer to the end of the dip tube for 


vertical filling and with “H” followed by 
the proper distance for horizontal filling. 
For DOT containers the stamping shall 
be placed both on the exterior of the 
gage and on the container. On above¬ 
ground or cargo containers where the 
gages are positioned at specific levels, 
the marking may be specified in percent 
of total tank contents and the marking 
shall be stamped on the container. 

(vii) Gage glasses of the columnar 
type shall be restricted to charging 
plants where the fuel is withdrawn in 
the liquid phase only. They shall be 
equipped with valves having metallic 
handwheels, with excess flow valves, and 
with extra-heavy glass adequately pro¬ 
tected with a metal housing applied by 
the gage manufacturer. They shall be 
shielded against the direct rays of the 
sun. Gage glasses of the columnar type 
are prohibited on tank trucks, and on 


motor fuel tanks, and on containers used • 
in domestic, commercial, and industrial 
installations. 

(viii) Gaging devices of the float, or 
equivalent type which do not require 
flow for their operation and having 
connections extending to a point out¬ 
side the container do not have to be 
equipped with excess flow valves pro¬ 
vided the piping and fittings are ade¬ 
quately designed to withstand the con¬ 
tainer pressure and are properly pro¬ 
tected against physical damage and 
breakage. 

(20) Requirements for appliances, (i) 
Except as provided in subdivision (ii) of 
this subparagraph, new commercial and 
industrial gas consuming appliances 
shall be approved. 

(ii) Any appliance that was originally 
manufactured for operation with a gase¬ 
ous fuel other than LP-Gas and is in 
good condition may be used with LP-Gas 
only after it is propertly converted, 
adapted, and tested for performance 
with LP-Gas before the appliance is 
placed In use. 

(ill) Unattended heaters used inside 
buildings for the purpose of animal or 
poultry production or care shall be 
equipped with an approved automatic 
device designed to shut off the flow of gas 
to the main burners, and pilot if used, in 
the event of flame extinguishment. 

(iv) All commercial, industrial, and 
agricultural appliances or equipment 
shall be Installed in accordance with the 
requirements of this section and in ac¬ 
cordance with the following: 

(a) Domestic and commercial ap¬ 
pliances—NFPA 54-1969, Standard for 
the Installation of Gas Appliances and 
Gas Piping. 

(b) Industrial appliances—NFPA 54 A- 

1969, Standard for the Installation of 
Gas Piping and Gas Equipment on In¬ 
dustrial Premises and Certain Other 
Premises. 

(c) Standard for the Installation and 
Use of Stationary Combustion Engines 
and Gas Turbines—NFPA 37-1970. 

(d) Standard for the Installation of 
Equipment for the Removal of Smoke 
and Grease-Laden Vapors from Com¬ 
mercial Cooking Equipment, NFPA 96- 

1970. 

(c) Cylinder systems —(1) Application. 
This paragraph applies specifically to 
systems utilizing containers constructed 
in accordance with DOT Specifications. 

All requirements of paragraph (b) of 
this section apply to this paragraph 
unless otherwise noted in paragraph (b> 
of this section. 

(2) Marking of containers, (i) Con¬ 
tainers shall be marked in accordance 
with DOT regulations. Additional mark¬ 
ings not in conflict with DOT regulations 
may be used. 

(ii) Except as provided in subdivision 
(iii) of this subparagraph each container 
shall be marked with its water capacity 
in pounds or other identified unit of 
weight. 

(iii) If a container is filled and main¬ 
tained only by the owner or his repre¬ 
sentative and If the water capacity of 
each container is identified by a code. 
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compliance with subdivision (ii) of this 
subparagraph is not required. 

(iv) Each container shall be marked 
with its tare weight in pounds or other 
identified unit of weight including all 
permanently attached fittings but not 
the cap. 

(3) Description of a system. A system 
shall include the container base or 
bracket, containers, container valves, 
connectors, manifold valve assembly, 
regulators, and relief valves. 

(4) Containers and regulating equip¬ 
ment installed outside of buildings or 
structures, (i) Containers shall not be 
buried below ground. However, this shall 
not prohibit the installation in a com¬ 
partment or recess below grade level, 
such as a niche in a slope or terrace wall 
which is used for no other purpose, pro¬ 
viding that the container and regulating 
equipment are not in contact with the 
ground and the compartment or recess is 
drained and ventilated horizontally to 
the outside air from its lowest level, with 
the outlet at least 3 feet away from any 
building opening which is below the level 
of such outlet. 

Except as provided in paragraph (b) (10) 
(xiii) of this section, the discharge from 
safety relief devices shall be located not 
less than 3 feet horizontally away from 
any building opening which is below 7 the 
level of such discharge and shall not 
terminate beneath any building unless 
such space is well ventilated to the out¬ 
side and is not enclosed on more than 
two sides. 

(ii) Containers shall be set upon firm 
foundation or otherwise firmly secured; 
the possible effect on the outlet piping 
of settling shall be guarded against by a 
flexible connection or special fitting. 

(5) Containers and equipment used 
inside of buildings or structures. (1) 
When operational requirements make 
portable use of containers necessary and 
their location outside of buildings or 
structure is impracticable, containers 
and equipment are permitted to be used 
inside of buildings or stiuctines in ac¬ 
cordance with (a) through (l) of this 
subdivision, and, in addition, such other 
provisions of this subparagraph as are 
applicable to the particular use or 
occupancy. 

(a) Containers in use shall mean con¬ 
nected for use. 

(b) Systems utilizing containers hav¬ 
ing a water capacity greater than 2V 2 
pounds < nominal 1 pound LP-Gas capac¬ 
ity) shall be equipped with excess flow 
valves. Such excess flow valves shall be 
either integral with the container valves 
or in the connections to the container 
valve outlets. In either case, an excess 
flow valve shall be installed in such a 
manner that any 7 undue strain beyond 
the excess flow valve will not cause 
breakage between the container and the 
excess flow 7 valve. The installation of 
excess flow 7 valves shall take into account 
the type of valve protection provided. 

tc) Regulators, if used, shall be either 
directly connected to the container valves 
or to manifolds connected to the con¬ 
tainer values. The regulator shall be suit¬ 
able for use with LP-Gas. Manifolds and 


fittings connecting containers to pressure 
regulator inlets shall be designed for at 
least 250 p.s.i.g. service pressure. 

id) Valves on containers having a 
water capacity greater than 50 pounds 
(nominal 20 pounds LP-Gas capacity) 
shall be protected wiiile in use. 

(e) Containers shall be marked in ac¬ 
cordance with paragraph (b) (5) (ill) of 
this section and subparagraph (2) of this 
paragraph. 

(/) Pipe or tubing shall conform to 
paragraph (b)(8) of this section except 
that aluminum pipe or tubing shall not 
be used. 

ig) U) Hose shall be designed for a 
working pressure of at least 250 p.s.i.g. 
Hose and hose connections shall have 
their correctness as to design, construc¬ 
tion and performance determined by 
listing by Underwriters Laboratories, Inc., 
or Factory Mutual Engineering Corp. The 
hose length may exceed the length speci¬ 
fied in paragraph (b) (9) (vii) (b) of this 
section, but shall be as short as 
practicable. 

(2) Hose shall be long enough to per¬ 
mit compliance with spacing provisions 
of this subparagraph without kinking or 
straining or causing hose to be so close 
to a burner as to be damaged by heat. 

( h ) Portable heaters, including sala¬ 
manders, shall be equipped with an ap¬ 
proved automatic device to shut off the 
flow of gas to the main burner, and pilot 
if used, in the event of flame extinguish¬ 
ment. Such heaters having inputs above 
50,000 B.t.u. manufactured on or after 
May 17, 1967, and such heaters having 
inputs above 100,000 B.t.u. manufactured 
before May 17, 1967, shall be equipped 
with either. 

(1) A pilot which must be lighted and 
proved before the main burner can be 
turned on; or 

(2) An electric ignition system. 

The provisions of ( g ) of this subdivision 
do not apply to tar kettle burners, 
torches, melting pots, nor do they apply 
to portable heaters under 7,500 B.t.u.h. 
input when used with containers having 
a maximum water capacity of 2*4 
pounds. Container valves, connectors, 
regulators, manifolds, piping, and tub¬ 
ing shall not be used as structural sup¬ 
ports for heaters. 

ii) Containers, regulating equipment, 
manifolds, pipe, tubing, and hose shall 
be located so as to minimize exposure to 
abnormally high temperatures (such as 
may result from exposure to convection 
or radiation from heating equipment or 
installation in confined spaces), physical 
damage, or tampering by unauthorized 
persons. 

( j ) Heat producing equipment shall be 
located and used so as to minimize the 
possibility of ignition of combustibles. 

(fc) Containers having a w 7 ater capac¬ 
ity greater than 2*4 pounds (nominal 1 
pound LP-Gas capacity) connected for 
use. shall stand on a firm and substan¬ 
tially level surface and, when necessary, 
shall be secured in an upright position. 

(I) Containers, including the valve 
protective devices, shall be installed so 
as to minimize the probability of im¬ 


pingement of discharge of safety relief 
devices upon containers. 

(ii) Containers having a maximum 
water capacity of 2 Y 2 pounds (nominal 1 
pound LP-Gas capacity) are permitted 
to be used inside of buildings as part of 
approved self-contained hand torch as¬ 
semblies or similar appliances. 

(iii) Containers having a maximum 
water capacity of 12 pounds (nominal 5 
pounds LP-Gas capacity) are permitted 
to be used temporarily inside of build¬ 
ings for public exhibition or demonstra¬ 
tion purposes, including use for class¬ 
room demonstrations. 

(iv) (a) When buildings frequented 
by the public are open to the public, con¬ 
tainers are permitted to be used for re¬ 
pair or minor renovation as follows: 

( 1 ) The maximum water capacity of 
individual containers shall be 50 pounds 
(nominal 20 pounds LP-Gas capacity). 

(2) The number of LP-Gas containers 
shall not exceed the number of work¬ 
men assigned to using the LP-Gas. 

(3) Containers having a water capac¬ 
ity greater than 2*4 pounds (nominal 1 
pound LP-Gas capacity) shall not be 
left unattended in such buildings. 

U>) When buildings frequented by the 
public are not open to the public, con¬ 
tainers are permitted to be used for re¬ 
pair or minor renovations, as follows: 

The provisions of subdivision (v) of 
this subparagraph shall apply except 
that containers having a w 7 ater capacity 
greater than 2 l / 2 pounds (nominal 1 
pound LP-Gas capacity) shall not be left 
unattended in such buildings. 

(v) Containers are permitted to be 
used in buildings or structures under 
construction or undergoing major reno¬ 
vation when such buildings or structures 
are not occupied by the public, as 
follows: 

(a) The maximum water capacity of 
individual containers shall be 245 pounds 
(nominal 100 pounds LP-Gas capacity). 

<b) For temporary heating such as 
curing concrete, drying plaster and sim¬ 
ilar applications, heaters (other than 
integral heater-container units) shall be 
located at least 6 feet from any LP-Gas 
container. This shall not prohibit the use 
of heaters specifically designed for at¬ 
tachment to the container or to a sup¬ 
porting standard, provided they are 
designed and installed so as to prevent 
direct or radiant heat application from 
the heater onto the container. Blower 
and radiant type heaters shall not be 
directed toward any LP-Gas container 
within 20 feet. 

(c) If two or more heater-container 
units, of either the integral or noninte¬ 
gral type, are located in an unpartitionea 
area on the same floor, the container or 
containers of each unit shall be separated 
from the container or containers of anv 
other unit by at least 20 feet. 

(d) When heaters are connected to 
containers for use in an unpartitionea 
area on the same floor, the total watei 
capacity of containers manifolded to¬ 
gether for connection to a heater o) 
heaters shall not be greater than 73 
pounds (nominal 300 pounds LP-l™ 
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capacity). Such manifolds shall be sepa¬ 
rated by at least 20 feet. 

<e) On floors on which heaters are not 
connected for use, containers are per¬ 
mitted to be manifolded together for 
connection to a heater or heaters on an¬ 
other floor, Provided : 

(1) The total water capacity of con¬ 
tainers connected to any one manifold 
is not greater than 2,450 pounds (nomi¬ 
nal 1,000 pounds LP-Gas capacity) and; 

(2) Where more than one manifold 
having a total water capacity greater 
than 735 pounds (nominal 300 pounds 
LP-Gas capacity) are located in the 
same unpartitioned area, they shall be 
separated by at least 50 feet. 

(/) Storage of containers awaiting use 
shall be in accordance with paragraph 
(f) of this section. 

(vi) Containers are permitted to be 
used in industrial occupancies for proc¬ 
essing, research, or experimental pur¬ 
poses as follows: 

(a) The maximum water capacity of 
individual containers shall be 245 pounds 
(nominal 100 pounds LP-Gas capacity). 

(6) Containers connected to a mani¬ 
fold shall have a total water capacity not 
greater than 735 pounds (nominal 300 
pounds LP-Gas capacity) and not more 
than one such manifold may be located 
in the same room unless separated at 
least 20 feet from a similar unit. 

(c) The amount of LP-Gas in con¬ 
tainers for research and experimental 
use shall be limited to the smallest prac¬ 
tical quantity. 

(vii) (a) Containers are permitted to 
be used in industrial occupancies with 
essentially noncombustible contents 
where portable equipment for space 
heating is essential and where a per¬ 
manent heating installation is not prac¬ 
tical, as follows: 

<b) Containers and heaters shall com¬ 
ply with and be used in accordance with 
subdivision (v) of tills subparagraph. 

<viii) Containers are permitted to be 
used in buildings for temporary emer¬ 
gency heating purposes, if necessary to 
prevent damage to the buildings or con¬ 
tents, when the permanent heating sys¬ 
tem is temporarily out of service, as 
follows: 

( o) Containers and heaters shall 
comply with and be used in accordance 
with subdivision (v) of this sub- 
paragraph. 

(b) The temporary heating equipment 
shall not be left unattended. 

<ix) Containers are permitted to be 
used temporarily in buildings for train- 
uig purposes related in installation and 
use of LP-gas systems, as follows: 

. The maximum water capacity of 
individual containers shall be 245 pounds 
(nominal 100 pounds LP-Gas capacity), 
out the maximum quantity of LP-Gas 
that may be placed in each container 
shall be 20 pounds. 

. ( &) If more than one such container 
is located in the same room, the con- 

feet^ 8 1)6 separa * ed at leas & 20 

* C u Containers shall be removed from 
he building when the training class has 

terminated. 
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(6) Container valves and accessories. 

(i) Valves in the assembly of mul¬ 
tiple container systems shall be arranged 
so that replacement of containers can 
be made without shutting off the flow of 
gas in the system. 

Notf.: This provision is not to be construed 
as requiring an automatic changeover 
device. 

(ii) Regulators and low-pressure relief 
devices shall be rigidly attached to the 
cylinder valves, cylinders, supporting 
standards, the building walls or other¬ 
wise rigidly secured and shall be so in¬ 
stalled or protected that the elements 
(sleet, snow, or ice) will not affect their 
operation. 

(iii) Valves and connections to the 
containers shall be protected while in 
transit, in storage, and while being moved 
into final utilization, as follows: 

(a) By setting into the recess of the 
container to prevent the possibility of 
their being struck if the container is 
dropped upon a flat surface, or 

( b ) By ventilated cap or collar, fas¬ 
tened to the container capable of with¬ 
standing a blow from any direction 
equivalent to that of a 30-pound weight 
dropped 4 feet. Construction must be 
such that a blow will not be transmitted 
to the valve or other connection. 

(iv) When containers are not con¬ 
nected to the system, the outlet valves 
shall be kept tightly closed or plugged, 
even though containers are considered 
empty. 

(v) Containers having a water capac¬ 
ity in excess of 50 pounds (approximately 
21 pounds LP-Gas capacity), recharged 
at the installation, shall be provided 
with excess flow or backflow check valves 
to prevent the discharge of container 
contents in case of failure of the filling 
or equalizing connection. 

(7) Safety devices, (i) Containers 
shall be provided with safety devices as 
required by DOT regulations. 

(ii) A final stage regulator of an LP- 
Gas system (excluding any appliance 
regulator) shall be equipped on the low- 
pressure side with a relief valve which 
is set to start to discharge within the 
limits specified in Table H-30. 

Table IT-30 


Relief valve start-to- 
dlschiirgo pressure setting 
Regulator delivery (percent of regulator 

pressure delivery pressure) 

Minimum Maximum 


1 pji.i.g. or less. 200 300 

Above 1 p.s.t.g. but not 

over 3 p.«.l.g. 140 200 

Above 3 p.s.i.g.. 125 200 


(iii) When a regulator or pressure re¬ 
lief valve is used inside a building for 
other than purposes specified in para¬ 
graph (b) (6) (i) (a)-<0) of this section, 
the relief valve and the space above the 
regulator and relief valve diaphragms 
shall be vented to the outside air with the 
discharge outlet located not less than 3 
feet horizontally away from any building 
opening which is below such discharge. 
These provisions do not apply to indi¬ 
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vidual appliance regulators when protec¬ 
tion is otherwise provided nor to sub- 
paragraph (5) of this paragraph and 
paragraph (b) (10) (xiii) of this section. 
In buildings devoted exclusively to gas 
distribution purposes, the space above 
the diaphragm need not be vented to the 
outside. 

(8) Reinstallation of containers. Con¬ 
tainers shall not be reinstalled unless 
they are requalified in accordance with 
DOT regulations. 

(9) Permissible product . A product 
shall not be placed in a container marked 
with a service pressure less than four- 
fifths of the maximum vapor pressure of 
product at 130° P. 

(d) Systems utilizing containers other 
than DOT containers. 

(1) Application. This paragraph ap¬ 
plies specifically to systems utilizing 
storage containers other than those con¬ 
structed in accordance with DOT speci¬ 
fications. Paragraph (b) of this section 
applies to this paragraph unless other¬ 
wise noted in paragraph (b) of this 
section. 

(2) Design pressure and classification 
of storage containers. Storage containers 
shall be designed and classified in ac¬ 
cordance with Table H-31. 

Table n-31 


Minimum design pressure of 
For gases container, lb. per sq. in. page 

with vapor- 

press. Not 1941) and 1949 edition of ASMS 
Con- to exceed *>arller Codo (Far. U-200, 
tniner ib. persq. edit lone of U-201); I960. 1952. 
type in. gage at ASME 1956,1959.1962,1965. 
100° F. Code and 1068 (Division I) 
(37.8° C.) (Par. editions of ASME 
U-6S, Code; All editions of 
U-69) API-ASME Code* 


1 80 

* 80 

*80 

»100 

100 

100 

100 

125 

125 

125 

125 

150 

150 

160 

150 

187 

175 

175 

175 

219 

*200 

215 

200 

250 


* New storage containers of tho 80 type have not been 
authorized since Dec. 31. 1947. 

* Container type may be increased by Increments of 25. 
The minimum design pressure of containers shall be 
100% of the container type designation when constructed 
under 1949 or earlier editions of tho ASME Code (Par. 
U-68 and U-60). The minimum design pressure of con¬ 
tainers shall be 125% of the container type designation 
when constructed under: (1) the 1949 ASME Code 
(Par. U-200 and U-201), (2) 1960,1962,1966,1969.1962.1966, 
and 1968 (Division I) edition* of tho ASME Cotie. and 
(3) all editions of the API-ASME Code. 

* Construction of containers under the API-ASME 
Code Is not authorized after July 1,1981. 

(3) Container valves and accessories , 
filler pipes, and discharge pipes, (i) The 
filling pipe inlet terminal shall not be 
located inside a building. For containers 
with a water capacity of 125 gallons or 
more, such termials shall be located not 
less than 10 feet from any building (see 
paragraph (b) (6) (ii) of this section), 
and preferably not less than 5 feet from 
any driveway, and shall be located in a 
protective housing built for the purpose. 

(ii) The filling connection shall be 
fitted with one of the following: 

(a) Combination back-pressure check 
valve and excess flow valve. 

(b) One double or two single back¬ 
pressure check valves. 

(c) A positive shutoff valve, in con¬ 
junction with either: 
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( 1 ) An internal back pressure valve, or 

(2> An internal excess flow valve. 

(iii) All openings in a container shall 
be equipped with approved automatic ex¬ 
cess flow valves except in the following: 
filling connections as provided in sub¬ 
division (ii) of this subparagraph; safety 
relief connections, liquid-level gaging de¬ 
vices as provided in paragraphs (b) 
(7) (iv). (19) (v). and (19)(viil) of this 
section; pressure gage connections as 
provided in paragraph (b) (7) (v) of this 
section, as provided in subdivisions (iv), 
(vi), and (vii) of this subparagraph. 

(iv) An excess flow valve is not re¬ 
quired in the withdrawal service line pro¬ 
viding the following are complied with: 

(a) Such systems’ total water capac¬ 
ity does not exceed 2,000 U.S. gallons. 

( b ) The discharge from the service 
outlet is controlled by a suitable manually 
operated shutoff valve and is: 

(1) Threaded directly into the service 
outlet of the container; or 

(2) Is an integral part of a substantial 
fitting threaded into or on the service 
outlet of the container; or 

(3) Threaded directly into a sub¬ 
stantial fitting threaded into or on the 
service outlet of the container. 

(c) The shutoff valve is equipped with 
an attached handwheel or the equivalent. 

( d ) The controlling orifice between the 
contents of the container and the outlet 
of the shutoff valve does not exceed 
five-sixteenths inch in diameter for vapor 
withdrawal systems and one-eighth inch 
in diameter for liquid withdrawal 
systems. 

(e) An approved pressure-reducing 
regulator is directly attached to the out¬ 
let of the shutoff valve and is rigidly sup¬ 
ported, or that an approved pressure-re¬ 
ducing regulator is attached to the outlet 
of the shutoff valve by means of a suit¬ 
able flexible connection, provided the 
regulator is adequately supported and 
properly protected on or at the tank. 

(v) All inlet and outlet connections 
except safety relief valves, liquid level 
gaging devices and pressure gages on 
containers of 2,000 gallons water capac¬ 
ity, or more, and on any container used 
to supply fuel directly to an internal 
combustion engine, shall be labeled to 
designate whether they communicate 
with vapor or liquid space. Labels may be 
on valves. 

<vi) In lieu of an excess flow valve 
openings may be fitted with a quick¬ 
closing internal valve which, except dur¬ 
ing operating periods shall remain closed. 
The internal mechanism for such valves 
may be provided with a secondary control 
which shall be equipped with a fusible 
plug (not over 220° F. melting point) 
which will cause the internal valve to 
close automatically in case of fire. 

(vii) Not more than two plugged open¬ 
ings shall be permitted on a container of 
2,000 gallons or less water capacity. 

(viii) Containers of 125 gallons water 
capacity or more manufactured after 
July 1. 1961, shall be provided with an 
approved device for liquid evacuation, the 
size of which shall be three-fourths inch 
national pipe thread minimum. A 


plugged opening will not satisfy this 
requirement. 

(4) Safety devices, (i) All safety de¬ 
vices shall comply with the following: 

(a) All container safety relief devices 
shall be located on the containers and 
shall have direct communication with 
the vapor of space of the container. 

(b) In industrial and gas manufac¬ 
turing plants, discharge pipe from safety 
relief valves on pipe lines within a build¬ 
ing shall discharge vertically upward and 
shall be piped to a point outside a 
building. 

(c) Safety relief device discharge ter¬ 
minals shall be so located as to provide 
protection against physical damage and 
such discharge pipes shall be fitted with 
loose raincaps. Return bends and restric¬ 
tive pipefittings shall not be permitted. 

(d) If desired, discharge lines from 
two or more safety relief devices located 
on the same unit, or similar lines from 
two or more different units, may be run 
into a common discharge header, pro¬ 
vided that the cross-sectional area of 
such header be at least equal to the sum 
of the cross-sectional area of the indi¬ 
vidual discharge lines, and that the set¬ 
ting of safety relief valves are the same. 

(e) Each storage container of over 
2,000 gallons water capacity shall be pro¬ 
vided with a suitable pressure gage. 

(/) A final stage regulator of an LP- 
Gas system (excluding any appliance 
regulator) shall be equipped on the low- 
pressure side with a relief valve which is 
set to start to discharge within the limits 
specified in Table H-30. 

( g ) When a regulator or pressure re¬ 
lief valve is installed inside a building, 
the relief valve and the space above the 
regulator and relief valve diaphragms 
shall be vented to the outside air with the 
discharge outlet located not less than 3 
feet horizontally away from any opening 
into the building which is below such dis¬ 
charge. (These provisions do not apply to 
individual appliance regulators when 
protection is otherwise provided In 
buildings devoted exclusively to gas dis¬ 
tribution purposes, the space above the 
diaphragm need not be vented to the 
outside.) 

(ii) Safety devices for aboveground 
containers shall be provided as follows: 

(a) Containers of 1,200 gallons water 
capacity or less which may contain liquid 
fuel when installed above ground shall 
have the rate of discharge required by 
paragraph (b) (10) (ii) of this section 
provided by a spring-loaded relief valve 
or valves. In addition to the required 
spring-loaded relief valve(s), suitable 
fuse plug(s) may be used provided the 
total discharge area of the fuse plug(s) 
for each container does not exceed 0.25 
square inch. 

(b) The fusible metal of the fuse plugs 
shall have a yield temperature of 208° F. 
minimum and 220° F. maximum. Relief 
valves and fuse plugs shall have direct 
communication with the vapor space of 
the container. 

(c) On a container having a water 
capacity greater than 125 gallons, but 
not over 2,000 gallons, the discharge from 


the safety relief valves shall be vented 
away from the container vertically up¬ 
wards and unobstructed to the open air 
in such a manner as to prevent any 
impingement of escaping gas upon the 
container; loose-fitting rain caps shall 
be used. Suitable provision shall be made 
for draining condensate which may ac¬ 
cumulate in the relief valve or its dis¬ 
charge pipe. 

( d ) On containers of 125 gallons water 
capacity or less, the discharge from 
safety relief devices shall be located not 
less than 5 feet horizontally away from 
any opening into the building below the 
level of such discharge. 

(e) On a container having a water 
capacity greater than 2,000 gallons, the 
discharge from the safety relief valves 
shall be vented away from the container 
vertically upwards to a point at least 7 
feet above the container, and un¬ 
obstructed to the open air in such a 
manner as to prevent any impingement 
of escaping gas upon the container; 
loose-fitting rain caps shall be used. Suit¬ 
able provision shall be made so that any 
liquid or condensate that may accumu¬ 
late inside of the safety relief valve or its 
discharge pipe will not render the valve 
inoperative. If a drain is used, a means 
shall be provided to protect the con¬ 
tainer, adjacent containers, piping, or 
equipment against impingement of flame 
resulting from ignition of product es¬ 
caping from the drain. 

(iii) On all containers which are in¬ 
stalled underground and which contain 
no liquid fuel until buried and covered, 
the rate of discharge of the spring-loaded 
relief valve installed thereon may be re¬ 
duced to a minimum of 30 percent of the 
rate of discharge specified in paragraph 
(b) (10) (ii) of this section. Containers 
so protected shall not be uncovered after 
installation until the liquid fuel has been 
removed therefrom. Containers which 
may contain liquid fuel before being in¬ 
stalled under ground and before being 
completely covered with earth are to be 
considered aboveground containers when 
determining the rate of discharge re¬ 
quirement of the relief valves. 

(iv) On underground containers of 
more than 2,000 gallons water capacity, 
the discharge from safety relief devices 
shall be piped vertically and directly up¬ 
ward to a point at least 7 feet above the 
ground. 

Where there is a probability of the 
manhole or housing becoming flooded, 
the discharge from regulator vent lines 
shall be above the highest probable water 
level. All manholes or housings shall be 
provided with ventilated louvers or their 
equivalent, the area of such openings 
equaling or exceeding the combined dis¬ 
charge areas of the safety relief valves 
and other vent lines which discharge 
their content into the manhole housing. 

(v) Safety devices for vaporizers shall 
be provided as follows; 

(a) Vaporizers of less than 1 quart 
total capacity, heated by the ground or 
the surrounding air, need not be equipped 
with safety relief valves provided that 
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adequate tests certified by any of the au¬ 
thorities referred to in paragraph (b) (2) 
of this section, demonstrate that the as¬ 
sembly is safe without safety relief valves. 

(5) No vaporizer shall be equipped 
with fusible plugs. 

(c) In industrial and gas manufactur¬ 
ing plants, safety relief valves on vapor¬ 
izers within a building shall be piped to 
a point outside the building and be dis¬ 
charged upward. 

(5) Reinstallation of containers. Con¬ 
tainers may be reinstalled if they do not 
show any evidence of harmful external 
corrosion or other damage. Where con¬ 
tainers are reinstalled underground, the 
corrosion resistant coating shall be put 
in good condition (see subparagraph 
<7)(vi) of this paragraph). Where con¬ 
tainers are reinstalled above ground, the 
safety devices and gaging devices shall 
comply with subparagraph (4) of this 
paragraph and paragraph (b) < 19) of this 
section respectively for aboveground 
containers. 

(6) Capacity of containers. A storage 
container shall not exceed 90,000 gal¬ 
lons water capacity. 

(7) Installation of storage containers. 

(i) Containers Installed above ground, 
except as provided in subdivision (vii) 
of this subparagraph, shall be provided 
with substantial masonry or noncom- 
bustile structural supports on firm 
masonry foundation. 

(ii) Aboveground containers shall be 
supported as follows: 

(a) Horizontal containers shall be 
mounted on saddles in such a manner as 
to permit expansion and contraction. 
Structural metal supports may be em¬ 
ployed when they are protected against 
fire in an approved manner. Suitable 
means of preventing corrosion shall be 
provided on that portion of the con¬ 
tainer in contact with the foundations 
or saddles. 

(b) Containers of 2,000 gallons water 
capacity or less may be installed with 
nonfireproofed ferrous metal supports 
if mounted on concrete pads or footings, 
and if the distance from the outside bot¬ 
tom of the container shell to the con¬ 
crete pad, footing, or the ground does not 
exceed 24 inches. 

<iii) Any container may be installed 
with nonfireproofed ferrous metal sup¬ 
ports if mounted on concrete pads or 
footings, and if the distance from the 
outside bottom of the container to the 
ground does not exceed 5 feet, provided 
the container is in an isolated location. 

(iv) Containers may be partially 
huned providing the following require¬ 
ments are met: 

( a) The portion of the container be¬ 
low the surface and for a vertical dis- 
an ce not less than 3 inches above the 
surface of the ground is protected to 
resist corrosion, and the container is 
Protected against settling and corrosion 
as required for fully buried containers. 

^ Spacing requirements shall be as 
specified for underground tanks in para¬ 
graph (b) (6) (ii) of this section. 

<c) Relief valve capacity shall be as 
equired for aboveground containers. 


(d) Container is located so as not to 
be subject to vehicular damage, or is 
adequately protected against such 
damage. 

<e) Pilling densities shall be as re¬ 
quired for above-ground containers. 

(v) Containers buried underground 
shall be placed so that the top of the 
container is not less than 6 inches below 
grade. Where an underground container 
might be subject to abrasive action or 
physical damage due to vehicular traffic 
or other causes, then it shall be: 

(a) Placed not less than 2 feet below 
grade, or 

(b) Otherwise protected against such 
physical damage. 

It will not be necessary to cover the 
portion of the container to which man¬ 
hole and other connections are affixed: 
however, where necessary, protection 
shall be provided against vehicular dam¬ 
age. When necessary to prevent floating, 
containers shall be securely anchored or 
weighted. 

(vi) (a) Containers shall be given a 
protective coating before being placed 
under ground. This coating shall be 
equivalent to hot-dip galvanizing or to 
two coatings of red lead followed by a 
heavy coating of coal tar or asphalt. In 
lowering the container into place, care 
shall be exercised to prevent damage to 
the coating. Any damage to the coating 
shall be repaired before backfilling. 

(b) Containers shall be set on a firm 
foundation (firm earth may be used) and 
surrounded with earth or sand firmly 
tamped in place. Backfill should be free 
of rocks or other abrasive materials. 

(vil) Containers with foundations at¬ 
tached (portable or semiportable con¬ 
tainers with suitable steel “runners” or 
“skids” and popularly known in the in¬ 
dustry as “skid tanks") shall be designed, 
installed, and used in accordance with 
these rules subject to the following 
provisions: 

(a) If they are to be used at a given 
general location for a temporary period 
not to exceed 6 months they need not 
have fire-resisting foundations or sad¬ 
dles but shall have adequate ferrous 
metal supports. 

(b) They shall not be located with the 
outside bottom of the container shell 
more than 5 feet above the surface of 
the ground unless fire-resisting supports 
are provided. 

(c) The bottom of the skids shall not 
be less than 2 inches or more than 12 
inches below the outside bottom of the 
container shell. 

(d) Flanges, nozzles, valves, fittings, 
and the like, having communication with 
the interior of the container, shall be 
protected against physical damage. 

<e) When not permanently located on 
fire-resisting foundations, piping con¬ 
nections shall be sufficiently flexible to 
minimize the possibility of breakage or 
leakage of connections if the container 
settles, moves, or is otherwise displaced. 

(/) Skids, or lugs for attachment of 
skids, shall be secured to the container 
in accordance with the code or rules un¬ 
der which the container is designed and 


built (with a minimum factor of safety 
of four) to withstand loading in any 
direction equal to four times the weight 
of the container and attachments when 
filled to the maximum permissible loaded 
weight. 

(viii) Field welding where necessary 
shall be made only on saddle plates or 
brackets which were applied by the man¬ 
ufacturer of the tank. 

<ix) For aboveground containers, se¬ 
cure anchorage or adequate pier height 
shall be provided against possible con¬ 
tainer flotation wherever sufficiently 
high flood water might occur. 

(x) When permanently installed con¬ 
tainers are interconnected, provision 
shall be made to compensate for expan¬ 
sion, contraction, vibration, and settling 
of containers, and interconnecting pip¬ 
ing. Where flexible connections are used, 
they shall be of an approved type and 
shall be designed for a bursting pressure 
of not less than five times the vapor pres¬ 
sure of the product at 100° F. The use of 
nonmetallic hose is prohibited for per¬ 
manently interconnecting such con¬ 
tainers. 

(xi) Container assemblies listed for 
interchangeable installation above 
ground or under ground shall conform 
to the requirements for aboveground in¬ 
stallations with respect to safety relief 
capacity and filling density. For instal¬ 
lation above ground all other require¬ 
ments for aboveground installations 
shall apply. For installation under 
ground all other requirements for under¬ 
ground installations shall apply. 

(8) Protection of container acces¬ 
sories. (i) Valves, regulating, gaging, and 
other container accessory equipment 
shall be protected against tampering and 
physical damage. Such accessories shall 
also be so protected during the transit 
of containers intended for installation 
underground. 

(ii) On underground or combination 
aboveground-underground containers, 
the service valve handwheel, the terminal 
for connecting the hose, and the open¬ 
ing through which there can be a flow 
from safety relief valves shall be at least 
4 inches above the container and this 
opening shall be located in the dome or 
housing. Underground systems shall be 
so installed that all the above openings, 
including the regulator vent, are located 
above the normal maximum w f ater table. 

(iii) All connections to underground 
containers shall be located within a sub¬ 
stantial dome, housing, or manhole and 
with access thereto protected by a sub¬ 
stantial cover. 

(9) Drips for condensed gas. Where 
vaporized gas on the low-pressure side 
of the system may condense to a liquid 
at normal operating temperatures and 
pressures, suitable means shall be pro¬ 
vided for revaporization of the conden¬ 
sate. 

(10) Damage from vehicles. When 
damage to LP-Gas systems from vehicu¬ 
lar traffic is a possibility, precautions 
against such damage shall be taken. 

(11) Pits and drains. Every effort 
should be made to avoid the use of pits. 
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except pits fitted with automatic flam¬ 
mable vapor detecting devices. No drains 
or blowoff shall be directed into or in 
proximity to sewer systems used for 
other purposes. 

(12) General provisions applicable to 
systems in industrial plants (of 2,000 gal¬ 
lons water capacity and more ) and to 
bulk filling plants, (i) When standard 
watch service is provided, it shall be ex¬ 
tended to the LP-Gas installation and 
personnel properly trained. 

(ii) II loading and unloading are nor¬ 
mally done dining other than daylight 
hours, adequate lights shall be provided 
to illuminate storage containers, control 
valves, and other equipment. 

(iii) Suitable roadways or means of 
access for extinguishing equipment such 
as wheeled extinguishers or fire depart¬ 
ment apparatus shall be provided. 

(iv) To minimize trespassing or tam¬ 
pering, the area which includes container 
appurtenances, pumping equipment, 
loading and unloading facilities, and cyl¬ 
inder-filling facilities shall be enclosed 
with at least a 6-foot-high industrial 
type fence unless otherwise adequately 
protected. There shall be at least two 
means of emergency access. 

(13) Container-charging plants, (i) 
The container-charging room shall be 
located not less than: 

(a) Ten feet from bulk storage con¬ 
tainers. 

(b) Twenty-five feet from line of ad¬ 
joining property which may be built 
upon. 

(ii) Tank truck filling station outlets 
shall be located not less than: 

(a) Twenty-five feet from line of ad¬ 
joining property which may be built 
upon. 

(b) Ten feet from pumps and com¬ 
pressors if housed in one or more sep¬ 
arate buildings. 

(iii) The pumps or compressors may 
be located in the container-charging 
room or building, in a separate building, 
or outside of buildings. When housed in 
a separate building, such building (a 
small noncombustible weather cover is 
not to be construed as a building) shall 
be located not less than: 

(a) Ten feet from bulk storage tanks. 

(b) Twenty-five feet from line of ad¬ 
joining property which may be built 
upon. 

(c) Twenty-five feet from sources of 
ignition. 

(iv) When a part of the container¬ 
charging building is to be used for a 
boiler room or where open flames or 
similar sources of ignition exist or are 
employed, the space to be so occupied 
shall be separated from container charg¬ 
ing room by a partition w r all or walls of 
fire-resistant construction continuous 
from floor to roof or ceiling. Such sepa¬ 
ration walls shall be without openings 
and shall be joined to the floor, other 
walls, and ceiling or roof in a manner 
to effect a permanent gas-tight joint. 

(v) Electrical equipment and installa¬ 
tions shall conform with paragraphs 
(b) (17) and (18) of this section. 

(14) Fire protection, (i) Each bulk 
plant shall be provided with at least 


one approved portable fire extinguisher 
having a minimum rating of 12-B, C. 

(11) In Industrial installations involv¬ 
ing containers of 150,000 gallons aggre¬ 
gate water capacity or more, provision 
shall be made for an adequate supply 
of water at the container site for fire 
protection in pie container area, unless 
other adequate means for fire control 
are provided. Water hydrants shall be 
readily accessible and so spaced as to 
provide water protection for all con¬ 
tainers. Sufficient lengths of firehose 
shall be provided at each hydrant loca¬ 
tion on a hose cart, or other means pro¬ 
vided to facilitate easy movement of the 
hose in the container area. It is desirable 
to equip the outlet of each hose line with 
a combination fog nozzle. A shelter shall 
be provided to protect the hose and its 
conveyor from the weather. 

(15) Painting . Aboveground con¬ 
tainers shall be kept properly painted. 

(16) Lighting . Electrical equipment 
and installations shall conform to para¬ 
graphs (b) (17) and (18) of this sec¬ 
tion. 

(17) Vaporizers for internal combus¬ 
tion engines . The provisions of para¬ 
graph (e) (8) of this section shall apply. 

(18) Gas regulating and mixing 
equipment for internal combustion en¬ 
gines . The provisions of paragraph (e) 
(9) of this section shall apply. 

(e) Liquefied petroleum gas as a mo¬ 
tor fuel —(1) Application, (i) This para¬ 
graph applies to internal combustion 
engines, fuel containers, and pertinent 
equipment for the use of liquefied petro¬ 
leum gases as a motor fuel on easily 
movable, readily portable units includ¬ 
ing self-propelled vehicles. 

(ii) Fuel containers and pertinent 
equipment for internal combustion en¬ 
gines using liquefied petroleum gas 
where installation is of the stationary 
type are covered bf paragraph (d) of 
this section. This paragraph does not 
apply to containers for transportation of 
liquefied petroleum gases nor to marine 
fuel use. All requirements of paragraph 
(b) of this section apply to this para¬ 
graph, unless otherwise noted in para¬ 
graph (b) of this section. 

(2) General, (i) Fuel may be used 
from the cargo tank of a truck while in 
transit, but not from cargo tanks on 
trailers or semitrailers. The use of fuel 
from the cargo tanks to operate station¬ 
ary engines is permitted providing wheels 
are securely blocked. 

(ii) Passenger-carrying vehicles shall 
not be fueled while passengers are on 
board. 

(iii) Industrial trucks (including lift 
trucks) equipped with permanently 
mounted fuel containers shall be charged 
outdoors. Charging equipment shall 
comply with the provisions of paragraph 
(h) of this section. 

(iv) LP-Gas fueled industrial trucks 
shall comply with the Standard for Type 
Designations, Areas of Use, Maintenance 
and Operation of Powered Industrial 
Trucks, NFPA 505-1969. 

(v) Engines on vehicles shall be shut 
down w’hile fueling if the fueling opera¬ 
tion involves venting to the atmosphere. 


(3) Design pressure and classification 
of fuel containers. (1) Except as covered 
in subdivisions (ii) and (iii) of this sub- 
paragraph, containers shall be in accord¬ 
ance with Table H-32. 

(ii) Fuel containers for use in indus¬ 
trial trucks (including lift trucks) shall 
be either DOT containers authorized for 
LP-Gas service having a minimum serv¬ 
ice pressure of 240 p.s.i.g. or minimum 
Container Type 250. Under 1950 and later 
ASME codes, this means a 312.5-p.s.i.g. 
design pressure container. 


TABUS h 32 




Minimum design pressure of 
container lb. per sq. in. gage 


For gases 

1949 and 

1949 edition of ASM E 

Con¬ 

with vapor 

earlier 

Code (Par. U-200, 

tainer 

press, not 

edlUons of 

U-201); 1950, 1962, 

type 

to exceed 

ASME 

1956.1959,1962,1965. 

lb. per sq. 

Code 

and 1968 (Division I) 


In.gage at 
100° F. 

(Par. 

editions of ASME 


U-68, 

Code; All editions of 


(37.8 C.) 

U-69) 

API-ASME Code* 

>200 

215 

200 

250 


* Container type may bo Increased by Increments of 25. 
The minimum design pressure of containers shall he 
100% of the container type designation when constructed 
under 1940 or earlier editions of the ASME Codo (Pur. 
U-88 and U-69). The minimum design pressure of con¬ 
tainers shall be 125% of the container type designation 
w hen constructed under: (1) the 1940 ASME Codo (Par. 
U-200 and U-201), (2) 1050, 1052. 1956, I960. 1962, 1905. 
and 1968 (Division 1) editions of the ASME Code, and 
(3) all editions of the API-ASME Code, 
a Construction of containers under the API-ASME. 


(iii) Containers manufactured and 
maintained under DOT specifications 
and regulations may be used as fuel con¬ 
tainers. When so used they shall conform 
to all requirements of this paragraph. 

(iv) All container inlets and outlets 
except safety relief valves and gaging 
devices shall be labeled to designate 
whether they communicate with vapor 
or liquid space. Labels may be on valves. 

(4) Installation of fuel containers, (i) 
Containers shall be located in a place 
and in a manner to minimized the pos¬ 
sibility of damage to the container. Con¬ 
tainers located in the rear of trucks and 
buses, when protected by substantial 
bumpers, will be considered in conform¬ 
ance with this requirement. Fuel con¬ 
tainers on passenger-carrying vehicles 
shall be installed as far from the engine 
as is practicable, and the passenger 
space and any space containing radio 
equipment shall be sealed from the con¬ 
tainer space to prevent direct seepage of 
gas to these spaces. The container com¬ 
partment shall be vented to the outside. 
In case the fuel container is mounted 
near the engine or the exhaust system, 
the container shall be shielded against 
direct heat radiation. 

(ii) Containers shall be installed witn 
as much clearance as practicable but 
never less than the minimum road 
clearance of the vehicle under maximum 
spring deflection. This minimum clear¬ 
ance shall be to the bottom of the con¬ 
tainer or to the lowest fitting on the 
container or housing, whichever is lower. 

(iii) Permanent and removable fuel 
containers shall be securely mounted to 
prevent jarring loose, slipping, or rotat¬ 
ing, and the fastenings shall be designed 


FEDERAL REGISTER, VOL. 36, NO. 105—SATURDAY, MAY 29, 1971 











and constructed to withstand static load¬ 
ing in any direction equal to twice the 
weight of the tank and attachments 
when filled with fuel using a safety fac¬ 
tor of not less than four based on the 
ultimate strength of the material to be 
used. Field welding, when necessary’, 
shall be made only on saddle plates, lugs 
or brackets, originally attached to the 
container by the tank manufacturer. 

(iv) Fuel containers on buses shall be 
permanently installed. 

(v) Containers from which vapor only 
Is to be withdrawn shall be installed and 
equipped with suitable connections to 
minimize the accidental withdrawal of 
liquid. 

(5) Valves and accessories, (i) Con¬ 
tainer valves and accessories shall have 
a rated working pressure of at least 250 
psXg.. and shall be of a type suitable 
for liquefied petroleum gas service. 

(ii) The filling connection shall be 
fitted with an approved double back¬ 
pressure check valve, or a positive shut¬ 
off in conjunction with an internal back¬ 
pressure check valve. On a removable 
container the filler valve may be a hand 
operated shutoff valve with an internal 
excess flow valve. Main shutoff valves on 
the container on liquid and vapor must 
be readily accessible. 

<iii) With the exceptions of subdivi¬ 
sion tiv) (c) of this subparagraph, filling 
connections equipped with approved 
automatic back-pressure check valves, 
and safety relief valves, all connections 
to containers having openings for the 
flow of gas in excess of a No. 54 driU size 
shall be equipped with approved auto¬ 
matic excess flow valves to prevent dis¬ 
charge of content in case connections are 
broken. 

(iv) Liquid-level gaging devices: 

<a) Variable liquid-level gages which 
require the venting of fuel to the atmos¬ 
phere shall not be used on fuel con¬ 
tainers of industrial trucks (including 
lift trucks). 

(b) On portable containers that may 
be filled in the vertical and/or horizontal 
position, the fixed liquid-level gage must 
indicate maximum permitted filling level 
for both vertical and horizontal filling 
with the container oriented to place the 
safety relief valve in communication with 
the vapor space. 

( c) In the case of containers used 
solely in farm tractor service, and 
charged at a point at least 50 feet from 
any important building, the fixed liquid- 
level gaging device may be so constructed 
that the outward flow of container con¬ 
tent exceeds that passed by a No. 54 drill 
size opening, but in no case shall the flow 
exceed that passed by a No. 31 drill-size 
opening. An excess flow valve is not re¬ 
quired. Fittings equipped with such re¬ 
stricted drill size opening and container 
on which they are used shaU be marked 
to indicate the size of the opening. 

( d) All valves and connections on con¬ 
tainers shall be adequately protected to 
Prevent damage due to accidental con- 
act with stationary objects or from loose 
objects thrown up from the road, and all 

aives shall be safeguarded against dam- 
Be due to collision, overturning or other 
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accident. For farm tractors where parts 
of the vehicle provide such protection to 
valves and fittings, the foregoing re¬ 
quirements shall be considered fulfilled. 
However, on removable type containers 
the protection for the fittings shall be 
permanently attached to the container. 

(e) Exchange of removable fuel con¬ 
tainers preferably should be done out¬ 
doors but may be done indoors. When 
removable fuel containers are used, 
means shall be provided in the fuel sys¬ 
tem to minimize the escape of fuel when 
the containers are exchanged. This may 
be accomplished by either of the 
following methods: 

(1) Using an approved automatic 
quick-closing coupling (a type closing 
in both directions when uncoupled) in 
the fuel line, or 

(2) Closing the valve at the fuel con¬ 
tainer and allowing the engine to run 
until the fuel in the line is consumed. 

(6) Piping—including pipe, tubing, 
and fittings, (i) Pipe from fuel container 
to first-stage regulator shall be not less 
than schedule 80 wrought iron or steel 
(black or galvanized), brass or copper: 
or seamless copper, brass, or steel tubing. 
Steel tubing shall have a minimum wall 
thickness of 0.049 inch. Steel pipe or tub¬ 
ing shall be adequately protected against 
exterior corrosion. Copper tubing shall be 
types K or L or equivalent having a mini¬ 
mum wall thickness of 0.032 inch. Ap¬ 
proved flexible connections may be used 
between container and regulator or be¬ 
tween regulator and gas-air mixer within 
the limits of approval. The use of alumi¬ 
num pipe or tubing is prohibited. In the 
case of removable containers an ap¬ 
proved flexible connection shall be used 
between the container and the fuel line. 

(ii) All piping shall be installed, 
braced, and supported so as to reduce to 
a minimum the possibility of vibration 
strains or wear. 

(7) Safety devices, (i) Spring-loaded 
internal type safety relief valves shall 
be used on all motor fuel containers. 

(ii) The discharge outlet from safety 
relief valves shall be located on the out¬ 
side of enclosed spaces and as far as 
practicable from possible sources of igni¬ 
tion, and vented upward within 45 de¬ 
grees of the vertical in such a manner as 
to prevent impingement of escaping gas 
upon containers, or parts of vehicles, or 
on vehicles in adjacent lines of traffic. A 
rain cap or other protector shall be used 
to keep water and dirt from collecting 
in the valve. 

(ill) When a discharge line from the 
container safety relief valve is used, the 
line shall be metallic, other than alumi¬ 
num, and shall be sized, located, and 
maintained so as not to restrict the re¬ 
quired flow of gas from the safety relief 
valve. Such discharge line shall be able 
to withstand the pressure resulting from 
the discharge of vapor when the safety 
relief valve is in the full open position. 
When flexibility is necessary, flexible 
metal hose or tubing shall be used. 

(iv) Portable containers equipped for 
volumetric filling may be filled in either 
the vertical or horizontal position only 
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when oriented to place the safety relief 
valve in communication with the vapor 
space. 

(v) Paragraph (b)(10)(xii) of this 
section for hydrostatic relief valves shall 
apply. 

(8) Vaporizers . (i) Vaporizers and any 
part thereof and other devices that may 
be subjected to container pressure shall 
have a design pressure of at least 250 
p.s.i.g. 

(ii) Each vaporizer shaU have a valve 
or suitable plug which will permit sub¬ 
stantially complete draining of the 
vaporizer. It shall be located at or near 
the lowest portion of the section occupied 
by the water or other heating medium. 

(iii) Vaporizers shall be securely fas¬ 
tened so as to minimize the possibility 
of becoming loosened. 

(iv) Each vaporizer shall be perma¬ 
nently marked at a visible point as 
follows: 

(a) With the design pressure of the 
fuel-containing portion in p.s.i.g. 

(b) With the water capacity of the 
fuel-containing portion of the vaporizer 
in pounds. 

(v) Devices to supply heat directly to 
a fuel container shall be equipped with 
an automatic device to cut off the sup¬ 
ply of heat before the pressure inside 
the fuel container reaches 80 percent of 
the start to discharge pressure setting of 
the safety relief device on the fuel 
container. 

(vi) Engine exhaust gases may be used 
as a direct source of heat supply for 
the vaporization of fuel if the materials 
of construction of those parts of the 
vaporizer in contact with exhaust gases 
are resistant to the corrosive action of 
exhaust gases and the vaporizer system 
is designed to prevent excessive pressures. 

(vii) Vaporizers shall not be equipped 
with fusible plugs. 

(9) Gas regulating and mixing equip¬ 
ment. (i) Approved automatic pressure 
reducing equipment shall be installed in 
a secure manner between the fuel sup¬ 
ply container and gas-air mixer for the 
purpose of reducing the pressure of the 
fuel delivered to the gas-air mixer. 

(ii) An approved automatic shutoff 
valve shall be provided in the fuel sys¬ 
tem at some point ahead of the inlet of 
the gas-air mixer, designed to prevent 
flow of fuel to the mixer when the igni¬ 
tion is off and the engine Is not running. 
In the case of industrial trucks and en¬ 
gines operating in buildings other than 
those used exclusively to house engines, 
the automatic shutoff valve shall be de¬ 
signed to operate if the engine should 
stop. Atmospheric type regulators (zero 
governors) shall be considered adequate 
as an automatic shutoff valve only in 
cases of outdoor operation such as farm 
tractors, construction equipment, irriga¬ 
tion pump engines, and other outdoor 
stationary engine installations. 

(iii) The source of the air for com¬ 
bustion shall be completely isolated from 
the passenger compartment, ventilating 
system, or air-conditioning system. 

(10) Capacity of containers. No single 
fuel container used bn passenger carry- 
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ing vehicles shall exceed 200 gallons 
water capacity. No single fuel container 
on other vehicles normally operating on 
the highway shall exceed 300 gallons 
water capacity except as provided in sub- 
paragraph (2) (i) of this paragraph. 

(11) Stationary engines in buildings. 
Stationary engines and gas turbines in¬ 
stalled in buildings, including portable 
engines used instead of or to supplement 
stationary engines, shall comply with the 
standard for the installation and use of 
Stationary Combustion Engines and Gas 
Turbines, NFPA 37-1970, and the appro¬ 
priate provisions of paragraphs (b), (c), 
and (d) of this section. 

(12) Portable engines in buildings, (i) 
Portable engines may be used in build¬ 
ings only for emergency use. except as 
provided by subparagraph (11) of this 
paragraph. 

(ii) Exhaust gases shall be dis¬ 
charged to outside the building or to an 
area where they will not constitute a 
hazard. 

(ill) Provision shall be made to sup¬ 
ply sufficient air for combustion and 
cooling. 

(iv) An approved automatic shutoff 
valve shall be provided in the fuel sys¬ 
tem ahead of the engine, designed to pre¬ 
vent flow of fuel to the engine when the 
ignition is off or if the engine should 
stop. 

(v) The capacity of LP-Gas containers 
used with such engines shall comply 
with the applicable occupancy provi¬ 
sion of paragraph (c) (5) of this section. 

(13) Industrial trucks inside build¬ 
ings. (i) LP-Gas-fueled industrial trucks 
are permitted to be used in buildings and 
structures. 

(ii) No more than two LP-Gas con¬ 
tainers shall be used on an industrial 
truck for motor fuel purposes. 

(iii) LP-Gas-fueled industrial trucks 
are permitted to be used in buildings fre¬ 
quented by the public, when occupied by 
the public. The total water capacity of 
containers on each industrial truck shall 
not exceed 105 pounds (nominal 45 
pounds LP-Gas). 

(iv) Trucks shall not be left unat¬ 
tended in areas occupied by the public. 

(v) Industrial trucks shall not be 
parked and left unattended in areas of 
possible excessive heat or sources of 
ignition. 

< 14) Garaging LP-Gas-fueled vehicles. 

(i) LP-Gas-fueled vehicles may be 
stored or serviced inside garages pro¬ 
vided there are no leaks in the fuel sys¬ 
tem and the fuel tanks are not filled 
beyond the maximum filling capacity 
specified in paragraph <b) (12) (i) of this 
section. 

• ii) LP-Gas-fueled vehicles being re¬ 
paired in garages shall have the con¬ 
tainer shutoff valve closed except when 
fuel is required for engine operation. 

(iii) Such vehicles shall not be parked 
near sources of heat, open flames, or 
similar sources of ignition or near open 
pits unless such pits are adequately 
ventilated. 

(f) Storage of containers awaiting use 
or resale. —(1) Application. This para- 
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graph shall apply to the storage of port¬ 
able containers not in excess of 1,000 
pounds water capacity, filled or partially 
filled, at user location but not connected 
for use, or in storage for resale by dealers 
or resellers. This paragraph shall not ap¬ 
ply to containers stored at charging 
plants or at plants devoted primarily to 
the storage and distribution of LP-Gas or 
other petroleum products. 

(2) General, (i) Containers in storage 
shall be located so as to minimize ex¬ 
posure to excessive temperature rise, 
physical damage, or tampering by unau¬ 
thorized persons. 

(ii) Containers when stored inside 
shall not be located near exits, stairways, 
or in areas normally used or intended for 
the safe exit of people. 

(iii) Container valves shall be pro¬ 
tected while in storage as follows: 

(a) By setting into recess of container 
to prevent the possibility of their being 
struck if the container is dropped upon 
a flat surface, or 

(b) By ventilated cap or collar, fast¬ 
ened to container capable of withstand¬ 
ing blow from any direction equivalent 
to that of a 30-pound weight dropped 
4 feet. Construction must be such that a 
blow will not be transmitted to a valve 
or other connection. 

(iv) The outlet valves of containers in 
storage shall be closed. 

(v) Empty containers which have been 
in LP-Gas service should preferably be 
stored in the open. When stored inside, 
they shall be considered as full contain¬ 
ers for the purpose of determining the 
maximum quantity of LP-Gas permitted 
by this paragraph. 

(3) Storage within buildings fre¬ 
quented by the public, (i) DOT specifi¬ 
cation containers having a maximum in¬ 
dividual water capacity of 2V 2 pounds, 
used with completely self-contained hand 
torches and similar applications, are per¬ 
mitted to be stored or displayed in a 
building frequented by the public. The 
display of such containers shall be lim¬ 
ited to a total of 24 units of each brand 
and size. The total quantity on display 
and in storage shall not exceed 200 
pounds LP-Gas. 

(ii) Storage as provided in subpara¬ 
graph (5) of this paragraph shall not be 
permitted within or attached to such a 
building. 

(4) Storage within buildings not fre¬ 
quented by the public (such as indus¬ 
trial buildings ). (i) The quantity of LP- 
Gas stored shall not exceed 300 pounds 
(approximately 2,550 cubic feet in vapor 
form) except as provided in subpara¬ 
graph (5) of this paragraph. 

(ii) Containers carried as a part of 
service equipment on highway mobile ve¬ 
hicles are not to be considered in the 
total storage capacity in subdivision (!) 
of this subparagraph provided such vehi¬ 
cles are stored in private garages, and 
are limited to one container per vehicle 
with an LP-Gas capacity of not more 
than 100 pounds. All container valves 
shall be closed. 

(5) Storage within special buildings 
or rooms, (i) The qauntity of LP-Gas 


stored in special buildings or rooms shall 
not exceed 10,000 pounds. 

(ii) The walls, floors, and ceilings of 
container storage rooms that are within 
or adjacent to other parts of the build¬ 
ing shall be constructed of material hav¬ 
ing at least a 2-hour fire resistance 
rating. 

(iii) A portion of the exterior walls or 
roof having an area not less than 10 per¬ 
cent of that of the combined area of the 
enclosing walls and roof, shall be of 
single-strength glass or other similar ex¬ 
plosion relieving construction. 

(iv) Each opening from such storage 
rooms to other parts of the building shall 
be protected by aiy 2 hour (B) fire door 
listed by Underwriters Laboratories Inc. 

(v) Such rooms shall have no open 
flames for heating or lighting. 

(vi) Such rooms shall be adequately 
ventilated both top and bottom to the 
outside only. The openings from such 
vents shall be at least 5 feet away from 
any other opening into any building. 

(vii) The floors of such rooms shall 
not be below ground level. Any space 
below the floor shall be of solid fill or 
properly ventilated to the open air. 

(viii) Such storage rooms shall not be 
located adjoining the line of property 
occupied by schools, churches, hospitals, 
athletic fields or other points of public 
gathering. 

(ix) Fixed electrical equipment shall 
be installed in accordance with para¬ 
graph (b)(18) of this section. 

(6) Storage outside of buildings, (i) 
Storage outside of buildings, for con¬ 
tainers awaiting use or resale, shall be 
located in accordance with Table H-33 
with respect to the nearest important 
building or group of buildings; the line 
of adjoining property which may be 
built upon; busy thoroughfares: the line 
of adjoining property occupied by 
schools, churches, hospitals, athletic 
fields, or other points of public gathering. 

Table H-33 


Quantity of LP-Gas Stored: Distance 

500 pounds or less- 0 

501 to 2,500 pounds_ °* 

2,501 to 6,000 pounds_ 10 feet 

6.001 to 10,000 pounds. 20 feet 

Over 10,000 pounds_25 feet 


•Container or containers shall be at least 
10 feet from any building on adjoining prop¬ 
erty. any sidewalk, or any of the exposures 
described in subparagraph (6) (i) (c) or (d) 
of this paragraph. 

(ii) Containers shall be in a suitable 
enclosure or otherwise protected against 
tampering. 

(7) Fire protection. Storage locations 
other than supply depots separated and 
located apart from dealer, reseller, or 
user establishments shall be provided 
with at least one approved portable fire 
extinguisher having a minimum rating 
of 8-B, C. 

(g) LP-Gas system installations on 
commercial vehicles —(1) Application. 
This paragraph applies to LP-Gas-sys- 
tem installations on vehicles (whether 
self-propelled or of the trailer or semi¬ 
trailer type) used for commercial, con¬ 
struction, or public service purposes such 
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as mobile libraries and clinics; to all ex¬ 
changeable container systems with con¬ 
tainer capacities greater than 105 pounds 
water capacity (approximately 45 
pounds LP-Gas capacity) and to systems 
using containers permanently mounted 
on vehicles. It does not apply to LP-Gas 
motor fuel systems covered by paragraph 
(e) of this section. Paragraph (b) of 
this section applies to this paragraph 
unless otherwise noted. When such a ve¬ 
hicle is permanently parked, and LP-Gas 
is supplied from a system not mounted 
on and secured to the unit, paragraphs 
(c) and (d) of this section shall apply. 

(2) Construction and marking of con¬ 
tainers. Containers shall be constructed 
in accordance with paragraph (b)(3) of 
this section, and marked in accordance 
with the applicable requirements of para¬ 
graph (b)(5) of this section, and shall 
also meet the following: 

(i) Containers designed for use as 
portable cylinders shall be constructed 
in accordance with DOT specifications, 
and in accordance with paragraph (b) 

(3) <iv) of this section: where applicable. 

(ii> All other containers whether de¬ 
signed for permanent mounting, or for 
portable or semiportable use (such as 
skid tanks), shall be constructed as pro¬ 
vided for by paragraphs (b) (3) (i) and 
(iv) of this section. Mounting, securing, 
and protection of such containers shall 
be as in subdivisions (iii) and (iv) of this 
subparagraph. 

(iii) Permanently installed containers 
shall meet the requirements of subdivi¬ 
sion (a) of this subdivision with regard 
to container valves and accessories, and 
subdivision (b) of this subdivision as to 
mounting. 

(a) (1) Nonrecessed container fitting 
and appurtenances shall be protected 
against damage by either: 

(i) Their location. 

(ii> The vehicle frame or bumper, or 
(iii) A protective housing. The protec¬ 
tee housing, if used, shall comply with 
the requirements under which the tanks 
are fabricated with respect to design and 
construction and shall be designed to 
withstand static loadings in any direction 
equal to twice the weight of the tank and 
attachments when filled with the lading 
using a safety factor of not less than 
four, based on the ultimate strength of 
t he material to be used. The housing shall 
be provided with a weather cover if nec¬ 
essary to insure proper operation of 
valves and safety devices. 

12) Manually operated shutoff valves, 
except as covered in paragraph (e) (2) (i) 
oi this section, or self-closing internal 
aives shall be closed except during 
transfer operations. 

<b) (l) Tank motor vehicles with 
irames not made integral with the tank, 
^ pn b , y welding, shall be provided with 
turnbuckles or similar positive devices 
f?T^ ra l' ring the tank down tight on the 
^ addition, suitable stops or an- 
ann? S £? U ** att *ched to the frame 
u r . the tank Prevent relative mo- 
nh2, bet T* n ^ era due to starting, stop- 
sha?]’ fuming. The stops and anchors 
cesJiKi*/ 0 Stalled as to be readily ac¬ 
cessible for inspection and maintenance. 


(2) Any tank motor vehicle designed 
and constructed so that the cargo tank 
constitutes in whole or in part the stress 
member used in lieu of a frame shall be 
supported by external cradles subtending 
at least 120 degrees of the shell circum¬ 
ference. The design calculations shall in¬ 
clude beam stress, shear stress, torsion 
stress, bending moment, and accelera¬ 
tion stress for the cargo tank as a whole 
using a factor of safety of four, based 
on the ultimate tensile strength of 
the material. Maximum concentrated 
stresses which might be created at pads 
and cradles due to shear, bending, and 
torsion shall also be calculated in ac¬ 
cordance with Appendix G of the Ameri¬ 
can Society of Mechanical Engineers, 
Unfired Pressure Vessel Code, 1968. Fully 
loaded vehicles shall be assumed to be 
operating under highway conditions 
equal to two "g” loading. The effects of 
fatigue shall be taken into considera¬ 
tion. Cargo tanks mounted on frames 
may be supported by longitudinal mem¬ 
bers attached to pads providing the 
above-stated factors are taken into 
account. 

(3) Where any tank support is at¬ 
tached to any part of a tank head, the 
stresses imposed upon the head shall be 
provided for as required in (2) of this 
subdivision. 

(4) Tank supports, stops, anchors, and 
bumpers shall not be welded directly to 
the tank but shall be attached by means 
of pads of the same material as the tank. 
The pad thickness shall be not less than 
one-fourth inch, or the thickness of the 
shell material if less, and no greater than 
the shell material. Each pad shall extend 
at least four times its thickness, in each 

^Vchrection, beyond the weld attaching the 
a support, bumper, stop, or anchor. Each 
pad shall be preformed to an Inside ra¬ 
dius no greater than the outside radius 
of the tank at the place of attachment. 
Each pad corner shall be rounded to a 
radius at least one-fourth the width of 
the pad, and no greater than one-half 
the width of the pad. Weepholes and tell- 
tape holes, if used, shall be drilled or 
punched before the pads are attached to 
the tank. Each pad shall be attached to 
the tank by continuous fillet welding 
using filler material having properties 
conforming to the recommendations of 
the maker of the shell and head material. 

(iv) Portable or semiportable con¬ 
tainers (skid tanks as covered by para¬ 
graph (d)(7)(vii> of this section) shall 
meet the applicable requirements of (a) 
to (/) of this subdivision inclusive with 
regard to container valves and acces¬ 
sories and paragraph (e) (4) (iii) of this 
section as to mounting. Containers de¬ 
signed for permanent installation as part 
of systems under paragraph (d) of this 
section shall not be used. 

(a) Nonrecessed container fittings and 
appurtenances shall be protected against 
damage by either— 

(1) Their location. 

(2) The vehicle frame or bumper, or 

(3) A protective housing. The protec¬ 
tive housing, if used, shall comply with 
the requirements under which the tanks 


are fabricated with respect to design and 
construction and shall be designed to 
withstand static loadings in any direction 
equal to twice the weight of the tank 
and attachments when filled with the 
lading using a safety factor of not less 
than four, based on the ultimate strength 
of the material to be used. The housing 
shall be provided with a weather cover 
if necessary to insure proper operation of 
valves and safety devices. 

(b) Filling connections shall be pro¬ 
vided with approved automatic back 
pressure check valves, excess flow check 
valves or quick closing internal valves to - 
prevent excessive escape of gas in case 
the filling connection is broken, except 
that where the filling and discharge con¬ 
nect on a common opening in the con¬ 
tainer shell, and that opening is fitted 
with a quick-closing internal valve as 
specified in subdivision (c) of this sub¬ 
division, the automatic valve shall not be 
required. In addition every inlet and out¬ 
let connection shall be equipped with a 
manually or automatically operated 
shutoff valve. Liquid discharge openings, 
except those for engine fuel lines, on 
tanks built after September 1, 1965, shall 
be fitted with a remotely controlled in¬ 
ternal shutoff valve. Such valve shall 
conform to the following requirements: 

(1) The seat of the valve shall be in¬ 
side the tank, or in the opening nozzle 
or flange, or in a companion flange 
bolted to the nozzle or flange. 

(2) All parts of the valve inside the 
tank, nozzle, or companion flange shall 
be made of material not subject to cor¬ 
rosion or other deterioration in the pres¬ 
ence of the lading. 

(3) The arrangement of parts shall be 
such that damage to parts exterior to the 
tank will not prevent effective seating 
of the valve. 

(4) The valve may be operated nor¬ 
mally by mechanical means, by hydraulic 
means, or by air, or gas pressure. 

(5) The valve shall be provided with 
remote means of automatic closure, both 
mechanical and thermal, in at least two 
places for tanks over 3,500 gallons water 
capacity. These remote control stations 
shall be located at each end of the tank 
and diagonally opposite each other. The 
thermal control mechanism shall have 
a fusible element with a melting point 
hot over 220° F. or less than 208° F. At 
least one remote control station shall be 
provided for tanks of 3,500 gallons water 
capacity or less, and such actuating 
means may be mechanical. 

(c) All other connections to contain¬ 
ers, except those used for gaging devices, 
thermometer wells, safety relief devices, 
and plugged openings, shall be provided 
with suitable automatic excess flow 
valves, or in lieu thereof may be fitted 
with quick-closing internal valves. 

The control mechanism for the in¬ 
ternal valve shall be provided with a 
secondary control, remote from the fill or 
discharge connections (for use in the 
event of accidents or fire during delivery 
operations), and such control mechanism 
shall have a fusible element with a melt¬ 
ing point not over 220* F. or less than 
208° F. 
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(d) Manually operated shutoff valves, 
except as covered in paragraphs (e) (2) 

(i) of this section, or self-closing internal 
valves shall be closed except during 
transfer operations. 

(c) Excess flow valves shall close auto¬ 
matically at the rated flow of vapor or 
liquid as specified by the valve manufac¬ 
turers. The flow rating of the piping 
beyond the excess flow valve shall be 
greater than that of the excess flow valve 
and such rating shall include valves, fit¬ 
tings, and hose, except, when branching 
or necessary restrictions are incorpo¬ 
rated in such a piping system so that flow 
ratings are less than that of the excess 
flow valve and the tank, then additional 
excess flow valves shall be installed in 
the piping where such flow rate is 
reduced. 

(/) Container inlets and outlets, ex¬ 
cept those used for safety relief valves, 
liquid-level gaging devices, and pressure 
gages, shall be labeled to designate 
whether they communicate with vapor 
or liquid space when the container is 
filled to maximum permitted filling den¬ 
sity. Labels may be on valves. 

(3) Capacity of a system. No single 
fuel container used on passenger carry¬ 
ing vehicles shall exceed 200 gallons 
water capacity. 

(4) Description of a system. A system 
consists of an assembly of equipment in¬ 
stalled on a commercial vehicle. 

(5) Location of containers and sys¬ 
tems. (i) Containers shall not be in¬ 
stalled, transported, or stored (even 
temporarily) inside any vehicle covered 
by this paragraph except as provided by 
the applicable regulations of DOT. 

(ii) Containers, control valves, and 
regulating equipment comprising a com¬ 
plete system shall be suitably protected 
against damage and weather. Systems 
may be installed in a recess vaportight 
to the inside of the vehicle and accessible 
from and vented to the outside. 

(iii) Systems installed outside of 
mobile units shall be so located that dis¬ 
charge from safety relief devices shall be 
not less than 3 feet horizontally away 
from any opening into the unit below the 
level of such discharge. When the system 
is located in a recess vaportight to the 
inside (see subparagraph (5) of this 
paragraph), vent openings in such recess 
shall be not less than 3 feet horizontally 
away from any opening into the mobile 
unit below the level of these vents. 

(iv) There shall be no fuel connection 
between tractor and trailer or other 
vehicle units. 

(v) The container or container car¬ 
rier shall be secured in place by fasten¬ 
ings designed and constructed with a 
minimum safety factor of four to with¬ 
stand loading in any direction equal to 
twice the weight of the container when 
filled to normal capacity with LP-Gas. 

(6) Container valves and accessories. 
Container valves and accessories shall be 
provided, protected and mounted as 
follows: 

(i) Systems utilizing DOT cylinders 
in accordance with paragraph (c) (6) 
of this section. 
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(ii) All other systems in accordance 
with paragraph (d) (3) (ii) through (vii) 
of this section. 

(iii) Portable, semiportable and per¬ 
manently mounted containers shall be 
mounted and protected as provided 
under subparagraph (2) (ii) through 

(iv) of this paragraph. 

(7) Safety-relief devices, (i) DOT 
containers shall be provided with safety- 
relief devices as required by the regula¬ 
tions of DOT. 

(ii) ASME containers and API-ASME 
containers shall be provided with safety- 
relief devices as required by paragraph 
(b) (10) of this section. 

(iii) (a) A final stage regulator of an 
LP-Gas system (excluding any appliance 
regulator) shall be equipped on the low- 
pressure side with a relief valve which is 
set to start to discharge within the 
limits specified in Table H-30. 

(b) The relief valve and space above 
the regulator and relief valve dia¬ 
phragms shall be vented to the outside 
air and terminate at a position to mini¬ 
mize the possibility of vapors accumulat¬ 
ing at sources of ignition. 

(iv) Whenever equipment such as a 
cargo heater or cooler on commercial 
vehicles is a type designed to be in oper¬ 
ation w'hile in transit, suitable means to 
stop the flow such as an excess flow valve 
or other device, shall be installed. This 
device will be actuated to stop the flow 
in the event of the break in the fuel sup¬ 
ply line. All excess flow valves shall com¬ 
ply with paragraph (b)(7) (iii) of this 
section. 

(8) System design and line pressure. 
Systems may be of either vapor with¬ 
drawal or liquid withdrawal type and 
shall comply with the applicable require¬ 
ments for the type of usage involved. 

(9) System enclosure and mounting. 

(i) Housing or enclosures shall be de¬ 
signed to provide proper ventilation. 

(ii) Hoods, domes, or removable por¬ 
tions of cabinets shall be provided with 
means to keep them firmly in place dur¬ 
ing transit. 

(iii) Provision shall be incorporated in 
the assembly to hold the containers 
firmly in position and prevent their 
movement during transit in accordance 
with paragraph (e) (4) (iii) of this 
section. 

(iv) Containers shall be mounted on a 
substantial support or base secured 
firmly to the vehicle chassis. Neither the 
container nor its support shall extend 
below the frame. 

(10) Piping—including pipe , tubing, 
and fittings, (i) Regulators shall be con¬ 
nected directly to the container valve 
outlet or mounted securely by means of 
a support bracket and connected to the 
container valve or valves with a listed 
high pressure flexible connector. 

(11) Provision shall be made between 
the regulator outlet and the gas service 
lines by either a flexible connector or a 
tubing loop to provide for expansion, 
contraction, jarring, and vibration. 

(iii) Pipe, tubing, and fittings shall 
conform to paragraph (b)(8) of this 


section except that the use of aluminum 
alloy piping is prohibited. Steel tubing 
shall have a minimum wall thickness of 
0.049 inch. Steel piping or tubing shall 
be adequately protected against exterior 
corrosion. 

(iv) Approved gas tubing fittings shall 
be employed for making tubing con¬ 
nections. 

(v) The fuel line shall be firmly 
fastened in a protected location and 
where under the vehicle and outside and 
below any insulation or false bottom, 
fastenings shall be such as to prevent 
ahrasion or damage to the gasline due 
to vibration. Where the fuel line passes 
through structural members or floors, a 
rubber grommet or equivalent shall be 
installed to prevent chafing. 

(vi) The fuel line shall be installed 
to enter the vehicle through the floor 
directly beneath or adjacent to the appli¬ 
ance which it serves. When a branch 
line is required the tee connection shall 
be in the main fuel line and located 
under the floor and outside the vehicle. 

(vii) All parts of the system assem¬ 
bly shall be so designed and secured as 
to preclude such parts working loose 
during transit. 

(11) Appliances, (i) LP-Gas appli¬ 
ances shall be approved for use on com¬ 
mercial vehicles. 

(ii) In the case of vehicles not in¬ 
tended for human occupancy and where 
the gas-fired heating appliance is used 
to protect the cargo, such heater may 
be of the unvented type but provision 
shall be made to dispose of the products 
of combustion to the outside. 

(iii) In the case of vehicles intended 
for human occupancy, all gas-flred heat¬ 
ing appliances, including water heaters, 
shall be designed or installed to provide 
for complete separation of the combus¬ 
tion system from the atmosphere of the 
living space. Such appliances shall be 
installed with the combustion air inlet 
assembly furnished as a component of 
the appliance and, also, with either— 

(a) The flue gas outlet assembly fur¬ 
nished as a component of the appliance, 
or 

( b ) A listed roof jack if the appliance 
is listed for such use. 

The combustion air inlet assembly, flue 
gas outlet assembly, and roof jack shall 
extend to the outside atmosphere. 

(iv) Provision shall be made to in¬ 
sure an adequate supply of outside air 
for combustion. 

(v) All gas-fired heating appliances 
and water heaters shall be equipped with 
an approved automatic device designed 
to shut off the flow of gas to the main 
burner and to the pilot in the event the 
pilot flame is extinguished. 

(vi) Gas-fired appliances installed in 
the cargo space shall be located so they 
are readily accessible. 

(vii) Appliances shall be constructed 
or protected to reduce to a minimum 
possible damage or impaired operation 
resulting from cargo shifting or 
handling. 
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(viii) Appliances inside the vehicle 
shall be located so that a fire at an appli¬ 
ance will not block egress of persons 


therefrom. 

( 12 ) General precautions . (i) DOT 
containers shall be marked, maintained, 
and requalified for use in accordance 
with the regulations of DOT. 

01) Requaliflcation of containers for 
continued service is the responsibility of 
the owner; containers shall be stamped 
with the date of requalification. When 
DOT cylinders are requalified by retest¬ 
ing. such retest shall be made in accord¬ 
ance with DOT regulations. 

(iii) Containers shall not be charged 
with fuel unless they bear the proper 
markings of the code or specifications 
under which they were constructed, and 
in addition, with their water capacity. 
In the case of cylinders or portable con¬ 
tainers filled by weight, the container 
shall be marked with its tareweight. 

(iv) DOT containers which have been 
involved in a fire shall not be recharged 
until they have been requalified for serv¬ 
ice according to DOT regulations. 

(v) American Petroleum Institute- 
American Society of Mechanical Engi¬ 
neers (API-ASME) containers or ASME 
containers which have been involved in 
a fire shall not be recharged until they 
have been retested in accordance with 
the requirements for their original 
hydrostatic test and found to be suitable 
for continued service. 

(vi) Containers shall not be charged 
without the consent of the owner. 

(vii) A permanent caution plate shall 
be provided on the appliance or adja¬ 
cent to the container outside of any 
enclosure. It shall include the word 
“Caution’* and following instructions, or 
instructions embodying substantially 
similar language. 

(a) Be sure all appliance valves are 
closed before opening container valve. 

<b) Connections at appliances, regu¬ 
lators. and containers must be checked 
periodically for leaks with soapy water 
or its equivalent. 

(c) Never use a match or flame to 
check for leaks. 

<d) Container valves must be closed 
when the equipment is not in use. 

(13) Charging of containers . Con¬ 
tainers shall be charged as provided in 
Paragraph (b) (12) of this section. 

(14> Fire extinguisher . Mobile cook- 
units shall be provided with at least one 
approved portable fire extinguisher 
naving a minimum rating of 8-B,C. 

<h> Liquefied petroleum gas service 
statiojis .—(l) Application. This para¬ 
graph applies to storage containers, and 
dispensing devices, and pertinent equip¬ 
ment in service stations where LP-Gas 
is stored and is dispensed into fuel tanks 
of motor vehicles. See paragraph (e) of 
inis section for requirements covering 
use of LP-Gas as a motor fuel. All re¬ 
quirements of paragraph (b) of this sec- 
T? n a PPly to this paragraph unless 
otherwise noted. 


Design pressure and classificatior 
u3 ge con toiners. Storage containers 
Zf 1 * 3 } designed and classified in ac- 
coi dance with Table H-34. 


Table H-34 


Minimum design pressure of 
container, lb. per sq. In. gago 

For gases - 

with vapor 1949 edition of ASME 

Con- pressure 1949 and Code (Par. U-200 4 * * * * * * (ii) 
tainer not to exceed earlier U-201); I960, 1952 
typo lb. per sq. In, editions of 1956,1959,1962, 
gage of ASME 10C5and 1968 (Dtvl- 
100° F. Code (Par. slon 1) editions of 
(37.8 C.) 0-68,0-69) ASME Code, all 

editions of API- 
ASME Code > 


1200 215 200 250 


* Container type may be increased by Increments of 
25. The minimum design pressure of containers shall bo 
100 percent of the container type designation when con¬ 
structed under 1949 or earlier editions of the ASME Codo 
(Par. 0-68 and U-60). The minimum design pressure of 
containers shall be 125 percent of the container typo des¬ 
ignation when constructed under: (1) the 1949 ASME 
Code (Paragraphs 0-200and 0-201), (2) 1950,1952,1956, 
1959, 1962, 1905, and 1968 (Division 1) editions of the, 
ASME Code, and (3) all editions of the API-ASME 
Code. 

3 Construction of containers under the API-ASME 
Code is not authorised after July 1,1961. 

(3) Container valves and accessories. 

(i) A filling connection on the container 
shall be fitted with one of the following: 

(a) A combination back-pressure 
check and excess flow valve. 

(b) One double or two single back¬ 
pressure valves. 

(c> A positive shutoff valve, in con¬ 
junction with either. 

(1) An internal back-pressure valve, 
or 

(2) An internal excess flow valve. 

In lieu of an excess flow valve, filling 
connections may be fitted with a quick¬ 
closing internal valve, which shall re¬ 
main closed except during operating pe¬ 
riods. The mechanism for such valves 
may be provided with a secondary con¬ 
trol which will cause it to close automa¬ 
tically in case of fire. When a fusible 
plug is used its melting point shall not 
exceed 220° F. 

(ii) A filling pipe inlet terminal not 
on the container shall be fitted with a 
positive shutoff valve in conjunction with 
either; 

(a) A back pressure check valve, or 

(b) An excess flow check valve. 

(iii) All openings in the container ex¬ 
cept those listed below shall be equipped 
with approved excess flow check valves: 

(a) Filling connections as provided in 
subdivision (i) of this subparagraph. 

(b) Safety relief connections as pro¬ 
vided in paragraph (b) (7) (ii) of this 
section. 

(c) Liquid-level gaging devices as pro¬ 
vided in paragraphs (b) (7) (iv) and (19) 

(iv) of this section. 

(d> Pressure gage connections as pro¬ 
vided in paragraph (b) (7) (y) of this 
section. 

(iv> All container inlets and outlets 
except those listed below shall be labeled 
to designate whether they connect with 
vapor or liquid (labels may be on 
valves); 

(a) Safety relief valves. 

(b) Liquid-level gaging devices. 

(c) Pressure gages. 

(v) Each storage container shall be 
provided with a suitable pressure gage. 


(4) Safety-relief valves, (i) All safety- 
relief devices shall be installed as 
follows: 

(a) On the container and directly con¬ 
nected with the vapor space. 

(b) Safety-relief valves and discharge 
piping shall be protected against physi¬ 
cal damage. The outlet shall be provided 
with loose-fitting rain caps. There shall 
be no return bends or restrictions in the 
discharge piping. 

(c) The discharge from two or more 
safety relief valves having the same 
pressure settings may be run into a 
common discharge header. The cross- 
sectional area of such header shall be at 
least equal to the sum of the individual 
discharges. 

(d) Discharge from any safety relief 
device shall not terminate in any building 
nor beneath any building. 

(ii) Aboveground containers shall be 
provided with safety relief valves as 
follows: 

(a) The rate of discharge, which may 
be provided by one or more valves, shall 
be not less than that specified in 
paragraph (b) (10) (ii) of this section. 

(b) The discharge from safety relief 
valves shall be vented to the open air 
unobstructed and vertically upwards in 
such a manner as to prevent any im¬ 
pingement of escaping gas upon the con¬ 
tainer; loose-fitting rain caps shall be 
used. On a container having a water 
capacity greater than 2,000 gallons, the 
discharge from the safety relief valves 
shall be vented away from the container 
vertically upwards to a point at least 7 
feet above the container. Suitable pro¬ 
visions shall be made so that any liquid 
or condensate that may accumulate in¬ 
side of the relief valve or its discharge 
pipe will not render the valve inopera¬ 
tive. If a drain is used, a means shall be 
provided to protect the container, adja¬ 
cent containers, piping, or equipment 
against impingement of flame resulting 
from ignition of the product escaping 
from the drain. 

(iii) Underground containers shall be 
provided with safety relief valves as 
follows: 

(a) The discharge from safety-relief 
valves shall be piped vertically upward 
to a point at least 10 feet above the 
ground. The discharge lines or pipes shall 
be adequately supported and protected 
against physical damage. 

(b) Where there is a probability of the 
manhole or housing becoming flooded, 
the discharge from regulator vent lines 
should be above the highest probable 
water level. 

(c) If no liquid is put into a container 
until after it is buried and covered, the 
rate of discharge of the relief valves may 
be reduced to not less than 30 percent 
of the rate shown in paragraph (b) (10) 
(ii) of this section. If liquid fuel is pres¬ 
ent during installation of containers, the 
rate of discharge shall be the same as for 
aboveground containers. Such contain¬ 
ers shall not be uncovered until emptied 
of liquid fuel. 

(5) Capacity of liquid containers . In¬ 
dividual liquid storage containers shall 
not exceed 30.000 gallons water capacity. 
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(6) Installation of storage containers. 

(i) (a) Each storage container used ex¬ 
clusively in service station operation 
shall comply with the following table 
which specifies minimum distances to a 
building, groups of buildings, and adjoin¬ 
ing property lines w r hich may be built 
upon. 



Minimum distances 

Water capacity per 

Above ground 

Between 

container (gallons) 

and under¬ 

aboveground 


ground 

containers 


(feet) 

(feet) 

Pp to 2,000__ 

25 

3 

Over 2,000..... 

60 

6 


Note: The above distances may be re¬ 
duced to not less than 10 feet for service 
station buildings of other than wood frame 
construction* 

(b) Readily ignitible material includ¬ 
ing w r eeds and long dry grass, shall be 
removed within 10 feet of containers. 

(c) The minimum separation between 
LP-Gas containers and flammable liquid 
tanks shall be 20 feet and the minimum 
separation between a container and the 
centerline of the dike shall be 10 feet. 

id) LP-Gas containers located near 
flammable liquid containers shall be pro¬ 
tected against the flow or accumulation 
of flammable liquids by diking, diver¬ 
sion curbs, or grading. 

(e) LP-Gas containers shall not be 
located within diked areas for flammable 
liquid containers. 

if) Field welding is permitted only 
on saddle plates or brackets which were 
applied by the container manufacturer. 

fa) When permanently installed con¬ 
tainers are interconnected, provision 
shall be made to compensate for expan¬ 
sion, contraction, vibration, and settling 
of containers and interconnecting piping. 
Where flexible connections are used, they 
shall be of an approved type and shall 
be designed for a bursting pressure of 
not less than five times the vapor pres¬ 
sure of the product at 100° F. The use 
of nonmetallic hose is prohibited for in¬ 
terconnecting such containers. 

ill) Where high water table or flood 
conditions may be encountered protec¬ 
tion against container flotation shall be 
provided. 

<ii) Aboveground containers shall be 
installed in accordance with this subdi¬ 
vision. 

(a) Containers may be installed hori¬ 
zontally or vertically. 

ib) Containers shall be protected by 
crash rails or guards to prevent physical 
damage unless they are so protected by 
virtue of their location. Vehicles shall not 
be serviced within 10 feet of containers. 

ic) Container foundations shall be of 
substantial masonry or other noncom¬ 
bustible material. Containers shall be 
mounted on saddles which shall permit 
expansion and contraction, and shall 
provide against the excessive concentra¬ 
tion of stresses. Corrosion protection 
shall be provided for tank-mounting 
areas. Structural metal container sup¬ 
ports shall be protected against fire. This 
protection is not required on prefabri¬ 
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cated storage and pump assemblies, 
mounted on a common base, with con¬ 
tainer bottom not more than 24 inches 
above ground and whose water capacity 
Is 2,000 gallons or less if the piping con¬ 
nected to the storage and pump assem¬ 
bly is sufficiently flexible to minimize the 
possibility of breakage or leakage in the 
event of failure of the container sup¬ 
ports. 

(iii) Underground containers shall be 
installed in accordance with this sub¬ 
division. 

(a) Containers shall be given a protec¬ 
tive coating before being placed under 
ground. This coating shall be equivalent 
to hot-dip galvanizing or to tw f o coatings 
of red lead followed by a heavy coating 
of coal tar or asphalt. In lowering the 
container into place, care shall be exer¬ 
cised to minimize abrasion or other 
damage to the coating. Damage to the 
coating shall be repaired before back¬ 
filling. 

ib) Containers shall be set on a firm 
foundation (firm earth may be used) and 
surrounded with earth or sand firmly 
tamped in place. Backfill should be free 
of rocks or other abrasive materials. 

ic) A minimum of 2 feet of earth 
cover shall be provided. Where ground 
conditions make compliance with this 
requirement impractical, equivalent pro¬ 
tection against physical damage shall 
be provided. The portion of the con¬ 
tainer to which manhole and other con¬ 
nections are attached need not be 
covered. If the location is subjected to 
vehicular traffic, containers shall be pro¬ 
tected by a concrete slab or other cover 
adequate to prevent the weight of a 
loaded vehicle imposing concentrated di¬ 
rect loads on the container shell. 

(7) Protection of container fittings . 
Valves, regulators, gages, and other con¬ 
tainer fittings shall be protected against 
tampering and physical damage. 

(8) Transport truck unloading point. 

(i) During unloading, the transport truck 
shall not be parked on public thorough¬ 
fares and shall be at least 5 feet from 
storage containers, and shall be posi¬ 
tioned so that shutoff valves are readily 
accessible. 

(ii) The filling pipe inlet terminal shall 
not be located within a building nor 
within 10 feet of any building or drive¬ 
way. It shall be protected against physi¬ 
cal damage. 

(9) Piping, valves . and fittings, (i) 
Piping may be underground, above 
ground, or a combination of both. It shall 
be w’ell supported and protected against 
physical damage and corrosion. 

(ii) Piping laid beneath driveways 
shall be installed to prevent physical 
damage by vehicles. 

(iii) Piping shall be wrought iron or 
steel (black or galvanized), brass or cop¬ 
per pipe; or seamless copper, brass, or 
steel tubing and shall be suitable for a 
minimum pressure of 250 p.s.i.g. Pipe 
joints may be screwed, flanged, brazed, 
or welded. The use of aluminum alloy 
piping or tubing is prohibited. 

(iv) All shutoff valves (liquid or gas) 
shall be suitable for liquefied petroleum 


gas service and designed for not less than 
the maximum pressure to which they 
may be subjected. Valves which may be 
subjected to container pressure shall 
have a rated working pressure of at least 
250 p.s.i.g. 

(v) All materials used for valve seats, 
packing, gaskets, diaphragms, etc., shall 
be resistant to the action of LP-Gas. 

(vi) Fittings shall be steel, malleable 
iron, or brass having a minimum work¬ 
ing pressure of 250 p.s.i.g. Cast iron pipe 
fittings, such as ells, tees, and unions 
shall not be used. 

(viri All piping shall be tested after 
assembly and proved free from leaks at 
not less than normal operating pressures. 

(viii) Provision shall be made for ex¬ 
pansion, contraction, jarring, and vibra¬ 
tion, and for settling. This may be ac¬ 
complished by flexible connections. 

(10) Pumps and accessories. All 
pumps and accessory equipment shall be 
suitable for LP-Gas service, and designed 
for not less than the maximum pressure 
to which they may be subjected. Acces¬ 
sories shall have a minimum rated work¬ 
ing pressure of 250 p.si.g. Positive dis¬ 
placement pumps shall be equipped with 
suitable pressure actuated bypass valves 
permitting flow from pump discharge to 
storage container or pump suction. 

(11) Dispensing devices, (i) Meters, 
vapor separators, valves, and fittings in 
the dispenser shall be suitable for LP- 
Gas service and shall be designed for a 
minimum working pressure of 250 p.si.g. 

(ii) Provisions shall be made for vent¬ 
ing LP-Gas contained in a dispensing 
device to a safe location. 

(iii) Pumps used to transfer LP-Gas 
shall be equipped to allow control of the 
flow and to prevent leakage or accidental 
discharge. Means shall be provided out¬ 
side the dispensing device to readily shut 
off the power in the event of fire or 
accident. 

(iv) A manual shutoff valve and an 
excess flow check valve shall be installed 
downstream of the pump and ahead of 
the dispenser inlet. 

(a) Dispensing hose shah be resistant 
to the action of LP-Gas in the liquid 
phase and designed for a minimum 
bursting pressure of 1,250 p^.i.g. 

(b) An excess flow check valve or 
automatic shutoff valve shall be installed 
at the terminus of the liquid line at the 
point of attachment of the dispensing 
hose. 

(v) (a) LP-Gas dispensing devices 
shall be located not less than 10 feet from 
aboveground storage containers greater 
than 2,000 gallons water capacity. The 
dispensing devices shall not be less than 
20 feet from any building (not includ¬ 
ing canopies), basement, cellar, pit, or 
line of adjoining property which may be 
built upon and not less than 10 feet from 
sidewalks, streets, or thoroughfares. No 
drains or blowoff lines shall be directed 
into or in proximity to the sewer systems 
used for other purposes. 

ib) LP-Gas dispensing devices shall be 
installed on a concrete foundation or as 
part of a complete storage and dispensing 
assembly mounted on a common base, 
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and shall be adequately protected from 
physical damage. 

<c> LP-Gas dispensing devices shall 
not be installed within a building except 
that they may be located under a weather 
shelter or canopy provided this area is 
not enclosed on more than two sides. 
II the enclosing sides are adjacent to 
each other, the area shall be properly 
ventilated. 

(Vi) The dispensing of LP-Gas into 
the fuel container of a vehicle shall be 
performed by a competent attendant 
who shall remain at the LP-Gas dis¬ 
penser during the entire transfer 
operation. 

(12) Additional rules. There shall be 
no smoking on the driveway of service 
stations in the dispensing areas or trans¬ 
port truck unloading areas. Conspicuous 
signs prohibiting smoking shall be posted 
within sight of the customer being 
served. Letters on such signs shall be not 
less than 4 inches high. The motors of 
all vehicles being fueled shall be shut 
off during the fueling operations. 

(13) Electrical. Electrical equipment 
and installations shall conform to para¬ 
graphs (b) (17) and (18) of this section. 

(14) Fire protection. Each service sta¬ 
tion shall be provided with at least one 
approved portable fire extinguisher hav¬ 
ing at least an 8-B, C, rating. 

§ 1 ^10. Ill Storage and handling of an- 
Indrou.* ammonia. 

(a> General —(1) Scope. <i) This 
standard is intended to apply to the de¬ 
sign. construction, location, installation, 
and operation of anhydrous ammonia 
systems including refrigerated ammonia 
storage systems. 

tii> This standard does not apply to: 

<a» Ammonia manufacturing plants. 

<b> Refrigeration plants where am¬ 
monia is used solely as a refrigerant. 

< 2 > Definitions. As used in this section. 

(i) ‘'Appurtenances”—All devices such 
as pumps, safety relief devices, liquid- 
level gaging devices, valves, and pressure 
gages. 

(ii> “Cylinder”—A container of 1,000 
pounds of water capacity or less con¬ 
structed in accordance with Department 
of Transportation specifications. 

<iii> “Code”—The Boiler and Pressure 
Vessel Code, Section VIII, Unfired Pres¬ 
sure Vessels of the American Society of 
Mechanical Engineers (ASME)—1968. 

<iv) “Container”—Includes all vessels, 
tanks, cylinders, or spheres used for 
transportation, storage, or application of 
anhydrous ammonia. 

<v) “DOT”—U.S. Department of 
Transportation. 

(vi) “Design pressure” is identical to 
the term “Maximum Allowable Working 
Pressure” used in the Code. 

(vii) “Farm vehicle” (implement of 
husbandry)—A vehicle for use on a farm 
on which is mounted a container of not 
over 1,200 gallons water capacity. 

<yiii> “Filling density”—the percent 
ratio of the weight of the gas in a con- 
tamer to the weight of water at 60° P. 
that the container will hold. 

"Gas”—Anhydrous ammonia in 
either the gaseous or liquefied state. 
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(x) “Gas mask”—Gas masks approved 
by the Bureau of Mines, U.S. Department 
of the Interior (see 30 CFR Part 11). 

(xi) “Capacity”—Total volume of the 
container in standard U.S. gallons. 

(xii) DOT specifications—Regulations 
of the Department of Transportation 
published in 49 CFR Chapter I. 

(xiii) “DOT regulations”—See § 1910.- 
911(a) (1) <xii). 

(xiv) “DOT requirements” — See 
§ 1910.911(a)(1) (xii). 

(b) Basic rules. This paragraph ap¬ 
plies to all paragraphs of this section 
unless otherwise noted. 

(1) Approval of equipment and sys¬ 
tems. The appurtenances of each system 
shall be listed by at least one of the fol¬ 
lowing nationally recognized testing lab¬ 
oratories: Underwriters Laboratories, 
Inc.: Factory Mutual Engineering Corp. 

(2) Requirements for construction, 
original test and re qualification of non¬ 
refrigerated containers. (1) Containers 
used with systems covered in paragraphs 

(c), (f), (g). and (h) of this section 
shall be constructed and tested in ac¬ 
cordance with the Code except that con¬ 
struction under Table UW12 at a basic 
joint efficiency of under 80 percent is not 
authorized. 

(ii) Containers built according to the 
Code do not have to comply with Para¬ 
graphs UG125 to UG128 inclusive, and 
Paragraphs UG132 and UG133 of the 
Code. 

(iii) Containers exceeding 36 inches 
in diameter or 250 gallons water capacity 
shall be constructed to comply with one 
or more of the following: 

(a) Containers shall be stress re¬ 
lieved after fabrication in accordance 
with the Code, or 

(b) Cold-formed heads, when used, 
shall be stress relieved, or 

(c) Hot-formed heads shall be used. 

(iv) Welding to the shell, head, or any 
other part of the container subject to 
internal pressure shall be done in com¬ 
pliance with the Code. Other welding is 
permitted only on saddle plates, lugs, or 
brackets attached to the container by 
the container manufacturer. 

(v) Containers used with systems cov¬ 
ered in paragraph (e) of this section 
shall be constructed and tested in ac¬ 
cordance with the DOT specifications. 

(vi) The provisions of subdivision (i) 
of this subparagraph shall not be con- 

’strued as prohibiting the continued use 
or reinstallation of containers con¬ 
structed and maintained in accordance 
with the 1949, 1950. 1952, 1956, 1959, and 
1962 editions of the Code or any revisions 
thereof in effect at the time of fabrica¬ 
tion. 

(3) Marking nonrefrigerated contain¬ 
ers. (i) System nameplates, when re¬ 
quired, shall be permanently attached to 
the system so as to be readily accessible 
for inspection and shall include markings 
as prescribed in subdivision (ii) of this 
subparagraph. 

(ii) Each container or system covered 
in paragraphs (c), (f), (g), and (h) of 
this section shall be marked as specified 
in the folio wring: 
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(a) With a notation “Anhydrous 
Ammonia.” 

<b) With a marking identifying com¬ 
pliance with the rules of the Code under 
which the container is constructed. 

Under ground: Container and system name¬ 
plate. 

Aboveground: Container. 

(c) With a notation whether the sys¬ 
tem is designed for underground or 
aboveground installation or both. 

(d) With the name and address of the 
supplier of the system or the trade name 
of the system and with the date of 
fabrication. 

Under ground and above ground: System 
nameplate. 

(e) With the water capacity of the 
container in pounds at 60° F. or gallons, 
U.S. Standard. 

Under ground: Container and system name¬ 
plate. 

Above ground: Container. 

if) With the design pressure in 
pounds per square inch. 

Under ground: Container and system name¬ 
plate. 

Aboveground: Container. 

(g) With the wall thickness of the 
shell and heads. 

Under ground: Container and system name¬ 
plate. 

Aboveground: Container. 

(h) With marking indicating the 
maximum level to which the container 
may be filled with liquid anhydrous am¬ 
monia at temperatures between 20° F. 
and 130 F. except on containers pro¬ 
vided with fixed level indicators, such as 
fixed length dip tubes, or containers that 
are filled with weight. Markings shall 
be in increments of not more than 20* F. 

Above ground and under ground: System 
nameplate or on liquid-level gaging device. 

(i) With the total outside surface area 
of the container in square feet. 

Under ground: System nameplate. 

Above ground: No requirement. 

(j) Marking specified on the container 
shall be on the container itself or on a 
nameplate permanently attached to it. 

(4) Marking refrigerated containers. 
Each refrigerated container shall be 
marked with nameplate on the outer 
covering in an accessible place as speci¬ 
fied in the following: 

(i) With the notation. “Anhydrous 
Ammonia.” 

(ii) With the name and address of the 
builder and the date of fabrication. 

(iii) With the water capacity of the 
container in gallons, U.S. Standard. 

(iv) With the design pressure. 

(v) With the minimum temperature hi 
degrees Fahrenheit for which the con¬ 
tainer was designed. 

(vi) The maximum allowable water 
level to which the container may be filled 
for test purposes. 

(vii) With the density of the product 
in pounds per cubic foot for which the 
container was designed. 
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(viii) With the maximum level to 
which the container may be filled with 
liquid anhydrous ammonia. 

(5) Location of containers . (i) Con¬ 
sideration shall be given to the physio¬ 
logical effects of ammonia as well as to 
adjacent fire hazards in selecting the lo¬ 
cation for a storage container. Contain¬ 
ers shall be located outside of buildings 
or in buildings or sections thereof espe¬ 
cially provided for this purpose. 

(ii) Permanent storage containers 
shall be located at least 50 feet from a 
dug well or other sources of potable 
water supply, unless the container is a 
part of a water-treatment installation. 

(iii) Permanent storage containers 
shall be located outside densely populated 
areas. 

(iv) Container locations shall comply 
with table H-35: 

Table H-35 


Nominal capacity 
of container 
(gallon*) 

Minimum distances (feet) from 
container to: 

Line of adjoin¬ 
ing property 
which may b« 
built upon 
highways and 
mainline of 
railroad 

riace of 
public 
assem¬ 
bly 

Institu¬ 

tion 

occu¬ 

pancy 

Over 500 to 2,000.... 

25 

ISO 

250 

Over 2,000 to 30,000. 

50 

300 

500 

Over 30.000 to 




100,000. 

50 

450 

750 

Over 100,000. 

50 

600 

1,000 


(v) Storage areas shall be kept free 
of readily ignitible materials such as 
waste, weeds, and long dry grass. 

(6) Container appurtenances . (i) All 
appurtenances shall be designed for not 
less than the maximum working pressure 
of that portion of the system on which 
they are installed. All appurtenances 
shall be fabricated from materials proved 
suitable for anhydrous ammonia service. 

(ii) All connections to containers ex¬ 
cept safety relief devices, gaging devices, 
or those fitted with No. 54 drill-size ori¬ 
fice shall have shutoff valves located as 
close to the container as practicable. 

(iii) Excess flow valves where required 
by these standards shall close automati¬ 
cally at the rated flows of vapor or liquid 
as specified by the manufacturer. The 
connections and line including valves and 
fittings being protected by an excess flow 
valve shall have a greater capacity than 
the rated flow of the excess flow valve 
so that the valve will close in case of 
failure of the line or fittings. 

(iv) Liquid-level gaging devices that 
require bleeding of the product to the at¬ 
mosphere and which are so constructed 
that outward flow will not exceed that 
passed by a No. 54 drill-size opening need 
not be equipped with excess flow valves. 

(v) Openings from the container or 
through fittings attached directly on the 
container to which pressure gage con¬ 
nections are made need not be equipped 
with excess flow T valves if such openings 
are not larger than No. 54 drill size. 

<vi) Excess flow and back pressure 
check valves where required by the stand¬ 
ards in this section shall be located in¬ 


side of the container or at a point out¬ 
side as close as practicable to where the 
line enters the container. In the latter 
case installation shall be made in such 
manner that any undue strain beyond the 
excess flow or back pressure check valve 
will not cause breakage between the con¬ 
tainer and the valve. 

(vii) Excess flow valves shall be de¬ 
signed with a bypass, not to exceed a No. 
60 drill-size opening to allow equaliza¬ 
tion of pressures. 

iviii) All excess flow valves shall be 
plainly and permanently marked with 
the name or trademark of the manu¬ 
facturer, the catalog number, and the 
rated capacity. 

(7) Piping , tubing, and fittings, (i) All 
piping, tubing, and fittings shall be made 
of material suitable for anhydrous am¬ 
monia service. 

(ii) All piping, tubing, and fittings 
shall be designed for a pressure not less 
Uian the maximum pressure to which 
Uiey may be subjected in service. 

(iii) All refrigerated piping shall con¬ 
form to the Refrigeration Piping Code, 
American National Standards Institute, 
B31.5—1966 with addenda B31.la-1968 as 
it applies to ammonia. 

(iv) Piping used on non-refrigerated 
systems shall be at least American Soci¬ 
ety for Testing and Materials (ASTM) 
A-53-69 Grade B Electric Resistance 
Welded and Electric Flash Welded Pipe 
or equal. Such pipe shall be at least 
schedule 40 when joints are w r elded, or 
welded and flanged. Such pipe shall be at 
least schedule 80 when joints are 
threaded. Threaded connections shall not 
be back-welded. Brass, copper, or gal¬ 
vanized steel pipe shall not be used. 

(v) Tubing made of brass, copper, or 
other material subject to attack by am¬ 
monia shall not be used. 

(vi) Cast iron fittings shall not be used 
but this shall not prohibit the use of fit¬ 
tings made specifically for ammonia 
service of malleable, nodular, or high 
strength gray iron meeting American 
Society for Testing and Materials 
(ASTM) A47-68, ASTM 395-68, or ASTM 
A12G-66 Class B or C. 

(vii) Joint compounds shall be resist¬ 
ant to ammonia. 

(8) Hose specifications, (i) Hose used 
in ammonia service shall conform to the 
joint Agricultural Ammonia Institute— 
Rubber Manufacturers Association Spec¬ 
ifications for Anhydrous Ammonia Hose. 

(ii) Hose subject to container pressure 
shall be designed for a minimum working 
pressure of 350 p.s.i.g. and a minimum 
burst pressure of 1,750 p.s.i.g. Hose as¬ 
semblies, w T hen made up. shall be capable 
of withstanding a test pressure of 5G0 
p^.i.g. 

(iii) Hose and hose connections lo¬ 
cated on the low-pressure side of flow 
control or pressure-reducing valves shall 
be designed for a bursting pressure of not 
less than five times the pressure setting 
of the safety relief devices protecting that 
portion of the system but not less than 
125 pjsi.g. All connections shall be so 
designed and constructed that there will 
be no leakage when connected. 


(iv) Where hose is to be used for fcraus- 
fering liquid from one container to an¬ 
other, “wet” hose is recommended. Such 
hose shall be equipped with approved 
shutoff valves at the discharge end. Pro¬ 
vision shall be made to prevent excessive 
pressure in the hose. 

(v) On all hose one-half inch outside 
diameter and larger, used for the trans¬ 
fer of anhydrous ammonia liquid or 
vapor, there shall be etched, cast, or im¬ 
pressed at 5-foot intervals the following 
information. 

"Anhydrous Ammonia" xxx p.sj.g. (maximum 
working pressure) . manufacturer’s name or 
trademark, year of manufacture. 

In lieu of this requirement the same in¬ 
formation may be contained on a name¬ 
plate permanently attached to the hose. 

Table H-36 

Minimum required rate of discharge In 
cubic feet per minute of air at 120 percent 
of the maximum permitted start to discharge 
pressure for safety relief valves. 


Surface 
area (sq.ft.) 

20 _ 

25_ 

30 _ 

35_ 

40 - 

45 _ 

50 _ 

55 _ 

60_ 

65 _ 

70_ 

75 _ 

80 _ 

85 

80 _ 

95_ 

100 

105 

110 

115 ... 

120 _ 

125 _ 

130 .... 

135_ 

140 ... 
145 — 
150 .... 
155 ™ 
160 

165_ 

170 

175 ... 
180 ... 
185 ... 
190 

195 — 
200 --- 
210 
220 

230 _ 

240 ... 
250 

260 _ 

270 ... 
280 

290 ... 
300 

310 ... 
320 --- 
330 — 
340 

350 --- 

360 _ 

370 _ 

380 ... 
390 _ 


Flow rale 
CFM 
air 
258 
310 
360 
408 
455 
501 
547 
691 
635 
678 
720 
762 
804 
845 
885 
925 
965 
1,010 
1,050 
1,090 
1.120 
1,160 
1,200 
1,240 
1,280 
1,310 
1,350 
1,390 
1.420 
1,460 
1,500 
1.530 
1,570 
1.800 
1.640 
1,670 
1,710 
1,780 
1,850 
1,920 
1.980 
2. 050 
2 , 120 
2. 180 
2.250 
2,320 
2.380 
2. 450 
2.510 
2. 570 
2. 640 
2. 700 
2. 760 
2.C30 
2, 890 
2. 950 
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Flow rate 


Surface CFM 

area {sq.ft.) dr 

400 _ 3,010 

450 _ 3,320 

500 _ 3,620 

550 _ 3,910 

600 _ 4.200 

650 _ 4,480 

700 _ 4,760 

750 _ 5.040 

800 _ 6,300 

850 _ 5* 590 

900 _ 5,850 

950 _ 6. 120 

I 000 _ 6. 380 

1.050 _ 6, 640 

1.100 _ 6,900 

1.150 .- 7,160 

1.200 _ 7.410 

1.250 _ 7. 660 

1.300 . 7,910 

1.350 _ 8,160 

1.400 . 8.410 

1.450 _ 8,650 

1,500 _ 8,900 

1.550 - 9,140 

1.600 _ 9. 380 

1.650 _ - 9,620 

1.700 . 9.860 

1,750 _ 10,090 

1.800 . - 10.330 

1.850 _10,560 

1.900 . 10,800 

1.950 -. 11,030 

2.000 ..11,260 

2,050 . 11,490 

2.100 . 11,720 

2.150 . 11,950 

2.200 .... 12. 180 

2.250 . 12, 400 

2.300 . 12, 630 

2.350 . 12, 850 

2.400 . 13.080 

2.450 ...13. 300 

2,500-. 13,520 


“Surface Area = total outside surface area 
of container in square feet. When the surface 
area Is not stamped on the nameplate or 
when the marking Is not legible the area can 
be calculated by using one of the following 
formulas: 

(1) Cylindrical container with hemispher¬ 
ical heads: 

Area=overall length In feet times outside 
diameter in feet times 3.1416. 

(2) Cylindrical container with other than 
hemispherical heads: 

Area= (overall length in feet plus 0.3 outside 
diameter in feet) times outside diameter in 
feet times 3.1416. 

(3) Spherical container: 

Area— outside diameter in feet squared times 
3,1416.” 

"Plow Rate—CFM Air=cubic feet per min- 
hte of air required at standard conditions, 
P. and atmospheric pressure (14.7 

PaU.)." 

‘ The rate of discharge may be interpolated 
'or intermediate values of surface area. For 
containers with total outside surface area 
greater than 2,500 square feet, the required 
how rate can be calculated using the formula: 
now Rate CFM Air=22.11 A° « where A= 
outside surface area of the container in 
square feet.” 

'9) Safety relief devices, (i) Every 
container used in systems covered by 
Paragraphs (c). (f), (g), and <h) of 
inis section shall be provided with one 
or more safety relief valves of the spring- 
loaded or equivalent type. The discharge 
irom safety-relief valves shall be vented 
away from the container upward and 
unobstructed to the atmosphere. All 
relief-valve discharge openings shall 


have suitable rain caps that will allow 
free discharge of the vapor and prevent 
entrance of water. Provision shall be 
made for draining condensate which 
may accumulate. The rate of the dis¬ 
charge shall be in accordance with the 
provisions of Table H-36. 

<ii) Container safety-relief valves 
shall be set to start-to-discharge as fol¬ 
lows, with relation to the design pressure 
of the container: 


Containers 

Minimum 

(percent) 

Maximum 

(percent) 

ASME-U-4B, U-Q9.. 

no 

125 

A5ME-U-200, U-201. 

95 

100 

ASMS 1969,1956,1952, or 1962.. 

95 

100 

API-A8ME. 

05 

100 

U.8. Coast Guard_ 

95 

100 


As required by DOT Regulations. 

(ill) Safety relief devices used in sys¬ 
tems covered by paragraphs (c), (f), 
(g), and (h) of this section shall be con¬ 
structed to discharge at not less than the 
rates required in subdivision (1) of this 
subparagraph before the pressure is in 
excess of 120 percent (not including the 
10 percent tolerance referred to in sub¬ 
division (ii) of this subparagraph) of 
the maximum permitted start-to- 
discharge pressure setting of the device. 

(iv) Safety-relief valves shall be so 
arranged that the possibility of tamper¬ 
ing will be minimized. If the pressure 
setting adjustment is external, the relief 
valves shall be provided with means for 
sealing the adjustment. 

(v) Shutoff valves shall not be in¬ 
stalled between the safety-relief valves 
and the container; except, that a shut¬ 
off valve may be used where the arrange¬ 
ment of this valve is such as always to 
afford full required capacity flow 
through the relief valves. 

(vi) Safety-relief valves shall direct 
communication with the vapor space of 
the container. 

(vii) Each container safety-relief 
valve used with systems covered by para¬ 
graphs (c), (f), (g), and (h) of this 
section shall be plainly and permanently 
marked with the symbol “NHj” or **AA”; 
with the pressure in pounds-per-square- 
inch gage at which the valve is set to 
start-to-discharge; with the actual rate 
of discharge of the valve at its full open 
position in cubic feet per minute of air 
at 60° F. and atmospheric pressure; and 
with the manufacturer’s name and cata¬ 
log number. Example: “NH* 250—4050 
Air” indicates that the valve is suitable 
for use on an anhydrous ammonia con¬ 
tainer, is set to start-to-discharge at a 
pressure of 250 p.s.i.g., and that its rate 
of discharge at full open position (sub¬ 
divisions (ii) and (ill) of this sub- 
paragraph) is 4,050 cubic feet per min¬ 
ute of air. 

(viii) The flow capacity of the relief 
valve shall not be restricted by any con¬ 
nection to it on either the upstream or 
downstream side. 

(ix) A hydrostatic relief valve shall be 
installed between each pair of valves in 
the liquid ammonia piping or hose where 
liquid may be trapped so as to relieve 
into the atmosphere at a safe location. 


(10) General . (1) Personnel required 
to handle ammonia should be trained in 
safe operating practices and in the 
proper action to take in the event of 
emergencies. 

(11) All stationary storage installations 
shall have at least two suitable gas 
masks in readily accessible locations. 
Full face masks with ammonia cannisters 
as approved by the Bureau of Mines. 
U.S. Department of the Interior (see 30 
CFR Part 11), are suitable for emer¬ 
gency action for most leaks, particularly 
those that occur outdoors. For protection 
in concentrated ammonia atmospheres 
self-contained breathing air apparatus is 
required. 

(iii) Stationary storage installations 
shall have an easily accessible shower or 
a 50-gallon drum of water. 

(iv) Each vehicle transporting ammo¬ 
nia in bulk except farm applicator ve¬ 
hicles shall carry a container of at least 
5 gallons of water and shall be equipped 
with a full face mask. 

(11) Charging of containers . (i) The 
filling densities for containers that are 
not refrigerated shall not exceed the 
following: 


Type of container Tercent Percent 

by weight by volume 


Aboveground—Uninsulated.... 56 82 

Aboveground—Uninsulated.-.... 87.5 

Aboveground—Insulated.. 67 83.5 

Underground—Uninsulated_ 68 85 

DOT—In accord with DOT 
regulations. 


(11) Aboveground uninsulated contain¬ 
ers may be charged 87.5 percent by vol¬ 
ume provided the temperature of the 
anhydrous ammonia being charged is de¬ 
termined to be not lower than 30° F. or 
provided the charging of the container 
is stopped at the first indication of frost 
or ice formation on its outside surface 
and is not resumed until such frost or ice 
has disappeared. 

(iii) Any container, including DOT 
cargo and portable tanks, shipped under 
DOT jurisdiction shall be filled accord¬ 
ing to DOT regulations. 

(iv) Refer to paragraph (d) of this 
section for filling densities of refriger¬ 
ated storage containers. 

(12) Transfer of liquids, (i) Anhy¬ 
drous ammonia shall always be at a 
temperature suitable for the material of 
construction and the design of the receiv¬ 
ing container. 

(ii) The employer shall require the 
continuous presence of an attendant in 
the vicinity of the operation during such 
time as ammonia is being transferred. 

(iii) Containers shall be charged or 
used only upon authorization of the 
owner. 

(iv) Containers shall be gaged and 
charged only in the open atmosphere or 
in buildings or areas thereof provided for 
that purpose. 

(v) Pumps used for transferring am¬ 
monia shall be those manufactured for 
that purpose. 

(a) Pumps shall be designed for at 
least 250 p.s.i.g. working pressure. 
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(b) Positive displacement pumps shall 
have, installed off the discharged port, 
a constant differential relief valve dis¬ 
charging into the suction port of the 
pump through a line of sufficient size to 
carry the full capacity of the pump at 
relief valve setting, which setting and 
installation shall be according to the 
pump manufacturer’s recommendations. 

(c) On the discharge side of the pump, 
before the relief valve‘line, there shall 
be installed a pressure gage graduated 
from 0 to 400 p.s.i. 

( d ) Plant piping shall contain shut¬ 
off valves located as close as practical 
to pump connections. 

(vi) Compressors used for transferring 
or refrigerating ammonia shall be recom¬ 
mended for ammonia service by the 
manufacturer. 

(a) Compressors shall be designed for 
at least 250 p.s.i.g. working pressure. 

( b ) Plant piping shall contain shut¬ 
off valves located as close as practical to 
compressor connections. 

(c) A relief valve large enough to dis¬ 
charge the full capacity of the compres¬ 
sor shall be connected to the discharge 
before any shutoff valve. 

( d ) Compressors shall have pressure 
gages at suction and discharge gradu¬ 
ated to at least one and one-half times 
the maximum pressure that can be de¬ 
veloped. 

(e) Adequate means, such as drain- 
able liquid trap, shall be provided on the 
compressor suction to minimize the entry 
of liquid into the compressor. 

(/) Where necessary to prevent con¬ 
tamination, an oil separator shall be 
provided on the discharge side of the 
compressor. 

(vii) Loading and unloading systems 
shall be protected by suitable devices to 
prevent emptying of the storage con¬ 
tainer or the container being loaded or 
unloaded in the event of severance of the 
hose. Backflow check valves or properly 
sized excess flow valves shall be installed 
where necessary to provide such protec¬ 
tion. In the event that such valves are 
not practical, remotely operated shut¬ 
off valves may be installed. 

(13) Tajik car unloading points and 
operations, (i) Provisions for unloading 
tank cars shall conform to the applic¬ 
able recomendations contained in the 
DOT regulations. 

(ii) The employer shall insure that 
unloading operations are performed by 
reliable persons properly instructed and 
given the authority to monitor careful 
compliance with all applicable pro¬ 
cedures. 

(iii) Caution signs shall be so placed 
on the track or car as to give necessary 
warning to persons approaching the car 
from open end or ends of siding and 
shall be left up until after the car is 
unloaded and disconnected from dis¬ 
charge connections. Signs shall be of 
metal or other suitable material, at least 
12 by 15 inches in size and bear the 
words “STOP—Tank Car Connected” or 
“STOP—Men at Work” the word, 
“STOP,” being in letters at least 4 inches 
high and the other words in letters at 
least 2 inches high. The letters shall be 
white on a blue background. 
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(iv) The track of a tank car siding 
shall be substantially level. 

(v) Brakes shall be set and wheels 
blocked on all cars being unloaded. 

(14) Liquid-level gaging device, (i) 
Each container except those filled by 
weight shall be equipped with an ap¬ 
proved liquid-level gaging device. A 
thermometer well shall be provided in all 
containers not utilizing a fixed liquid- 
level gaging device. 

(ii) All gaging devices shall be ar¬ 
ranged so that the maximum liquid level 
to which the container is filled is readily 
determined. 

(iii) Gaging devices that require 
bleeding of the product to the atmos¬ 
phere such as the rotary tube, fixed 
tube, and slip tube devices shall be de¬ 
signed so that the maximum opening of 
the bleed valve is not larger than No. 54 
drill size unless provided with an excess 
flow valve. (This requirement does not 
apply to farm vehicles used for the ap¬ 
plication of ammonia as covered in para¬ 
graph (h) of this section.) 

(iv) Gaging devices shall have a de¬ 
sign pressure equal to or greater than 
the design pressure of the container on 
which they are installed. 

<v) Fixed tube liquid-level gages shall 
be designed and installed to indicate that 
level at which the container is filled to 
85 percent of its water capacity in 
gallons. 

(vi) Gage glasses of the columnar type 
shall be restricted to stationary storage 
installations. They shall be equipped 
with shutoff valves having metallic hand- 
wheels, with excess-flow valves, and with 
extra heavy glass adequately protected 
with a metal housing applied by the gage 
manufacturer. They shall be shielded 
against the direct rays of the sun. 

(15) Painting of containers. Above¬ 
ground uninsulated containers should 
have a reflective surface maintained in 
good condition. 

(16) Electrical equipinent and wiring. 

(i) Electrical equipment and wiring for 
use in ammonia installations shall be 
general purpose or weather resistant as 
appropriate. 

(ii) Electrical systems shall be in¬ 
stalled and maintained in accordance 
with Subpart S of this part. 

(c) Systems utilizing stationary , non - 
refrigerated storage containers . This 
paragraph applies to stationary, nonre¬ 
frigerated storage installations utilizing 
containers other than those covered in 
paragraph (e) of this section. Paragraph 
(b) of this section applies to this para¬ 
graph unless otherwise noted. 

(1) Design pressure and construction 
of containers. The minimum design pres¬ 
sure for nonrefrigerated containers shall 
be 250 p.si.g. 

(2) Container valves and accessories , 
filling and discharge connections, (i) 
Each filling connection shall be provided 
with combination back-pressure check 
valve and excess-flow valve; one double 
or two single back-pressure check valves; 
or a positive shutoff valve in conjunction 
with either an internal back-pressure 
check valve or an internal excess flow 
valve. 


(ii) All liquid and vapor connections 
to containers except filling pipes, safety 
relief connections, and liquid-level gag¬ 
ing and pressure gage connections pro¬ 
vided with orifices not larger than No. 54 
drill size as required in paragraphs 
<b) (6) (iv) and (v) of this section shall 
be equipped with excess-flow valves. 

(iii) Each storage container shall be 
provided with a pressure gage graduated 
from 0 to 400 pjsi. Gages shall be desig¬ 
nated for use in ammonia service. 

(iv) All containers shall be equipped 
with vapor return valves. 

(3) Safety-relief devices. (i> Every 
container shall be provided with one or 
more safety-relief valves of the spring- 
loaded or equivalent type in accordance 
with paragraph (b)(9) of this section. 

(ii) The rate of discharge of spring- 
loaded safety relief valves installed on 
underground containers may be reduced 
to a minimum of 30 percent of the rate 
of discharge specified in Table H-36. 
Containers so protected shall not be un¬ 
covered after installation until the liquid 
ammonia has been removed. Containers 
which may contain liquid ammonia be¬ 
fore being installed underground and be¬ 
fore being completely covered with earth 
are to be considered aboveground con¬ 
tainers when determining the rate of 
discharge requirements of the safety- 
relief valves. 

(iii) On underground installations 
where there is a probability of the man¬ 
hole or housing becoming flooded, the 
discharge from vent lines shall be located 
above the high water level. All manholes 
or housings shall be provided with venti¬ 
lated louvers or their equivalent, the 
area of such openings equalling or ex¬ 
ceeding combined discharge areas of 
safety-relief valves and vent lines which 
discharge their content into the manhole 
housing. 

(iv) Vent pipes, when used, shall not 
be restricted or of smaller diameter than 
the relief-valve outlet connection. 

(v) If desired, vent pipes from two or 
more safety-relief devices located on the 
same unit, or similar lines from two or 
more different units may be run into a 
common discharge header, provided the 
capacity of such header is at least equal 
to the sum of the capacities o^the indi¬ 
vidual discharge lines. 

(4) Reinstallation of containers. <i> 
Containers once installed under ground 
shall not later be reinstalled above 
ground or under ground, unless they 
successfully withstand hydrostatic pres¬ 
sure retests at the pressure specified 
for the original hydrostatic test as re¬ 
quired by the code under which con¬ 
structed and show no evidence of serious 
corrosion. 

(ii) Where containers are reinstalled 

under ground, the corrosion-resistant 

coating shall be put in good condition; 
see subpargraph (5) (iv) of this para¬ 
graph. Where containers are reinstalled 
above ground, safety devices or gaging 
devices shall comply with paragraph 
(b) (9) of this section and this subpara¬ 
graph respectively for aboveground 
containers. 
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<5> Installation of storage containers 
<i) Containers installed above ground, 
except as provided in subdivision (v) of 
this subparagraph shall be provided with 
substantial concrete or masonry sup¬ 
ports, or structural steel supports on 
firm concrete or masonry foundations. 
Ail foundations shall extend below the 
frost line. 

01) Horizontal aboveground con¬ 
tainers shall be so mounted on founda¬ 
tions as to permit expansion and 
contraction. Every container shall be 
supported to prevent the concentration 
of excessive loads on the supporting por¬ 
tion of the shelL That portion of the 
container in contact with foundations or 
saddles shall be protected against 
corrosion. 

(iii) Containers installed under ground 
shall be so placed that the top of the 
container is below the frost line and in 
no case less than 2 feet below the surface 
of the ground. Should ground conditions 
make compliance with these require¬ 
ments impracticable, installation shall be 
made otherwise to prevent physical dam¬ 
age. It will not be necessary to cover the 
portion of the container to which man¬ 
hole and other connections are affixed. 
When necessary to prevent floating, con¬ 
tainers shall be securely anchored or 
weighted. 

(iv) Underground containers shall be 
set on a firm foundation (firm earth may 
be used) and surrounded with earth or 
sand well tamped in place. The con¬ 
tainer, prior to being placed under 
ground, shall be given a corrosion resist¬ 
ing protective coating. The container 
thus coated shall be so lowered into place 
as to prevent abrasion or other damage 
to the coating. 

(v) Containers with foundations at¬ 
tached (portable or semiportable tank 
containers with suitable steel “runners" 
or “skids’ 1 and commonly known in the 
industry as “skid tanks”) shall be de¬ 
signed and constructed in accordance 
with subparagraph (1) of this paragraph. 

(vi) Secure anchorage or adequate 
Pier height shall be provided against 
container flotation wherever sufficiently 
high flood water might occur, 

(\1i> The distance between under¬ 
ground containers of over 2,000 gallons 
capacity shall be at least 5 feet. 

(6) Protection of appurtenances. 

(i) Valves, regulating, gaging, and 
other appurtenances shall be protected 
against tampering and physical damage. 
Such appurtenances shall also be pro¬ 
tected during transit of containers. 

<ii) All connections to underground 
containers shall be located within a 
dome, housing, or manhole and with 
access thereto by means of a substantial 
cover. 

, ( ^ damage from vehicles. Precaution 
snail be taken against damage to am¬ 
monia systems from vehicles. 

' d) Refrigerated storage systems. This 
Paragraph applies to systems utilizing 
containers with the storage of anhydrous 
ammonia under refrigerated conditions, 
fr! applicable rules of paragraph (b) of 
w s ^ tlon apply to this paragraph un¬ 
less otherwise noted. 
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(1) Design of containers. 

(1) The design temperature shall be 
the minimum temperature to which the 
container will be refrigerated. 

(ii) Containers with a design pressure 
exceeding 15 ps.i.g. shall be constructed 
in accordance with paragraph (b) (2) of 
this section, and the materials shall be 
selected from those listed in API Stand¬ 
ard 620. Recommended Rules for Design 
and Construction of Large, Welded, Low- 
Pressure Storage Tanks, Fourth Edition, 
1970, Tables 2.02, R2.2, R2.2(A), R2.2.1, 
or R2.3. 

(iii) Containers with a design pres¬ 
sure of 15 p.si.g. and less shall be con¬ 
structed in accordance with the appli¬ 
cable requirements of API Standard 620 
including its Appendix R. 

(iv) When austenitic steels or nonfer- 
rous materials are used, the Code shall 
be used as a guide in the selection of ma¬ 
terials for use at the design temperature. 

(v) The filling density for refrigerated 
storage containers shall be such that the 
container will not be liquid full at a liquid 
temperature corresponding to the vapor 
pressure at the start-to-discharge pres¬ 
sure setting of the safety-relief valve. 

(2) Installation of refrigerated storage 
containers, (i) Containers shall be sup¬ 
ported on suitable noncombustible foun¬ 
dations designed to accommodate the 
type of container being used. 

(ii) Adequate protection against flota¬ 
tion or other water damage shall be pro¬ 
vided wherever high flood water might 
occur. 

(iii) Containers for product storage at 
less than 32* F. shall be supported in 
such a way, or heat shall be supplied, to 
prevent the effects of freezing and conse¬ 
quent frost heaving. 

(3) Shutoff valves. When operating 
conditions make it advisable, a check 
valve shall be installed on the fill con¬ 
nection and a remotely operated shutoff 
valve on other connections located below 
the maximum liquid level. 

(4) Safety relief devices, (i) Safety 
relief valves shall be set to start-to- 
discharge at a pressure not in excess of 
the design pressure of the container and 
shall have a total relieving capacity suf¬ 
ficient to prevent a maximum pressure in 
the container of more than 120 percent 
of the design pressure. Relief valves for 
refrigerated storage containers shall be 
self-contained spring-loaded, weight- 
loaded, or self-contained pilot-operated 
type. 

(ii) The total relieving capacity shall 
be the larger of: 

(a) Possible refrigeration system up¬ 
set such as (1 ) cooling water failure, (2) 
power failure, ( 3 ) instrument air or in¬ 
strument failure, (4) mechanical failure 
of any equipment, (5) excessive pumping 
rates. 

(b) Fire exposure determined in ac¬ 
cordance with Compressed Gas Associa¬ 
tion (CGA) S-l, Part 3, Safety Relief 
Device Standards for Compressed Gas 
Storage Containers, 1959, except that “A” 
shall be the total exposed surface area 
in square feet up to 25 foot above grade 
or to the equator of the storage con¬ 
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tainer if it is a sphere, whichever is 
greater. If the relieving capacity required 
for fire exposure is greater than that re¬ 
quired by (a) of this subdivision, the 
additional capacity may be provided by 
w f eak roof to shell seams in containers 
operating at essentially atmospheric 
pressure and having an inherently weak 
roof-to-shell seam. The weak roof-to - 
shell seam is not to be considered as pro¬ 
viding any of the capacity required in 

(a) of this subdivision. 

(iii) If vent lines are installed to con¬ 
duct the vapors from the relief valve, the 
back pressure under full relieving condi¬ 
tions shall not exceed 50 percent of the ' 
start-to-discharge pressure for pressure 
balanced valves or 10 percent of the 
start-to-discharge pressure for conven¬ 
tional valves. The vent lines shall be in¬ 
stalled to prevent accumulation of liquid 
in the lines. 

(iv) The valve or valve installation 
shall provide weather protection. 

<v) Atmospheric storage shall be pro¬ 
vided with vacuum breakers. Ammonia 
gas, nitrogen, methane, or other inert 
gases can be used to provide a pad. 

(5) Protection of container appurte¬ 
nances. Appurtenances shall be protected 
against tampering and physical damage. 

(6) Reinstallation of refrigerated stor¬ 
age containers. Containers of such size as 
to require field fabrication shall, when 
moved and reinstalled, be reconstructed 
and reinspected in complete accordance 
with the requirements under which they 
were constructed. The containers shall be 
subjected to a pressure retest and if re¬ 
rating is necessary, rerating shall be in 
accordance with applicable requirements. 

(7) Damage from vehicles. Precaution 
shall be taken against damage from 
vehicles. 

(8) Refrigeration load and equipment. 

(i) The total refrigeration load shall 
be computed as the sum of the following: 

(a) Load imposed by heat flow into the 
container caused by the temperature dif¬ 
ferential between design ambient temper¬ 
ature and storage temperature. 

(b) Load imposed by heat flow into the 
container caused by maximum sun 
radiation. 

(c) Maximum load imposed by filling 
the container with ammonia warmer 
than the design storage temperature. 

(ii) More than one storage container 
may be handled by the same refrigera¬ 
tion system. 

(9) Compressors. 

(i) A minimum of two compressors 
shall be provided either of which shall 
be of sufficient size to handle the loads 
listed in subparagraphs (8) (i) (a) and 

(b) of this paragraph. Where more than 
two compressors are provided minimum 
standby equipment equal to the largest 
normally operating equipment shall be 
installed. Filling compressors may be 
used as standby equipment for holding 
compressors. 

(ii) Compressors shall be sized to op¬ 
erate with a suction pressure at least 
10 percent below the minimum setting of 
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the safety valve(s) on the storage con¬ 
tainer and shall withstand a suction pres¬ 
sure at least equal to 120 percent of the 
design pressure of the container. 

Q0) Compressor drives. 

(i) Each compressor shall have its in¬ 
dividual driving unit. 

(ii) An emergency source of power of 
sufficient capacity to handle the loads 
listed in subparagraphs (8) (i) (a) and 
( b ) of this paragraph shall be provided 
unless facilities are available to safely 
dispose of vented vapors while the refrig¬ 
eration system is not operating. 

(11) Automatic control equipment. 

(i) The refrigeration system shall be 
arranged with suitable controls to govern 
the compressor operation in accordance 
with the load as evidenced by the pres¬ 
sure in the container (s). 

(11) An emergency alarm system shall 
be installed to function in the event the 
pressure in the container (s) rises to the 
maximum allowable operating pressure. 

(ill) An emergency alarm and shutoff 
shall be located in the condenser system 
to respond to excess discharge pressure 
caused by failure of the cooling medium. 

<iv) All automatic controls shall be in¬ 
stalled in a manner to preclude operation 
of alternate compressors unless the con¬ 
trols will function with the alternate 
compressors. 

(12) Separators for coinpressors. 

(i) An entrainment separator of suit¬ 
able size and design pressure shall be 
installed in the compressor suction line 
of lubricated compression. The separator 
shall be equipped with a drain and gag¬ 
ing device. 

(ii) An oil separator of suitable size 
shall be installed in the compressor dis¬ 
charge line. It shall be designed for at 
least 250 p.s.i.g. and shall be equipped 
with a gaging device and drain valve. 

(13) Condensers. The condenser sys¬ 
tem may be cooled by air or water or 
both. The condenser shall be designed 
for at least 250 p.s.i.g. Provision 6hall be 
made for purging noncondensibles either 
manually or automatically. 

(14) Receiver and liquid drain. A re¬ 
ceiver shall be provided with a liquid- 
level control to discharge the liquid am¬ 
monia to storage. The receiver shall be 
designed for at least 250 pjs.i.g. and be 
equipped with the necessary connections 
safety valves, and gaging device. 

(15) Insulation. Refrigerated contain¬ 
ers and pipelines which are insulated 
shall be covered with a material of suit¬ 
able quality and thickness for the tem¬ 
peratures encountered. Insulation shall 
be suitably supported and protected 
against the weather. Weatherproofing 
shall be of a type which will not support 
flame propagation. 

(e) Systems utilizing portable DOT 
containers. (1) Conformance. Cylinders 
shall comply with DOT specifications 
and shall be maintained, filled, packaged, 
marked, labeled, and shipped to comply 
with 49 CPR Chapter I and Marking 
Portable Compressed Gas Containers to 
Identify the Material Contained, ANSI 
Z48.1-1954 (R1970). 

(2> Storage. Cylinders shall be stored 
in an area free from ignitable debris and 
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in such manner as to prevent external 
corrosion. Storage may be indoors or 
outdoors. 

(3) Heat protection. Cylinders filled in 
accordance with DOT regulations will 
become liquid full at 145° F. Cylinders 
shall be protected from heat sources such 
as radiant flame and steampipes. Heat 
shall not be applied directly to cylinders 
to raise the pressure. 

(4) Protection. Cylinders shall be 
stored in such manner as to protect them 
from moving vehicles or external 
damage. 

(5) Valve cap. Any cylinder which is 
designed to have a valve protection cap 
shall have the cap securely in place when 
the cylinder is not in service. 

(f) Tank motor vehicles for the trans¬ 
portation of ammonia. (1) This para¬ 
graph applies to containers and perti¬ 
nent equipment mounted on tank motor 
vehicles including, semitrailers and full 
trailers used for the transportation of 
ammonia. This paragraph does not apply 
to farm vehicles. For requirements cov¬ 
ering farm vehicles, refer to paragraphs 

(g) and (h) of this section. 

Paragraph (b> of this section applies 
to this paragraph unless otherwise noted. 
Containers and pertinent equipment for 
tank motor vehicles for the transporta¬ 
tion of anhydrous ammonia, in addition 
to complying with the requirements of 
this section, shall also comply with the 
requirements of DOT. 

<2) Design pressure and construction 
of containers, (i) The minimum design 
pressure for containers shall be that spec¬ 
ified in the regulations of the DOT. 

(ii) The shell or head thickness of any 
container shall not be less than three- 
sixteenth inch. 

(iii) All container openings, except 
safety relief valves, liquid-level gaging 
devices, and pressure gages, shall be la¬ 
beled to designate whether they com¬ 
municate with liquid or vapor space. 

(3) Container appurtenances, (i) All 
appurtenances shall be protected against 
physical damage. 

(ii) All connections to containers, ex¬ 
cept filling connections, safety relief de¬ 
vices, and liquid-level and pressure gage 
connections, shall be provided with suit¬ 
able automatic excess flow valves, or in 
lieu thereof, may be fitted with quick¬ 
closing internal valves, which shall re¬ 
main closed except during delivery op¬ 
erations. The control mechanism for such 
valves may be provided with a second¬ 
ary control remote from the delivery con¬ 
nections and such control mechanism 
shall be provided with a fusible section 
(melting point 208° F. to 220° F.) which 
will permit the internal valve to close 
automatically in case of fire. 

(iii) Filling connections shall be pro¬ 
vided with automatic back-pressure 
check valves, excess-flow valves, or quick¬ 
closing internal valves, to prevent back- 
flow in case the filling connection is 
broken. Where the filling and discharge 
connect to a common opening in the con¬ 
tainer shell and that opening is fitted 
with a quick-closing internal valve as 
specified in subdivision (ii) of this sub¬ 


paragraph, the automatic valve shall not 
be required. 

(iv) All containers shall be equipped 
for spray loading (filling in the vapor 
space) with an approved vapor return 
valve of adequate capacity. 

(4) Piping and fittings, (i) All piping, 
tubing, and fittings shall be securely 
mounted and protected against damage. 
Means shall be provided to protect hoses 
while the vehicle is in motion. 

(ii) Fittings shall comply with para¬ 
graph (b)(6) of this section. Pipe shall 
be schedule 80. 

(5) Safety relief devices, (i) The dis¬ 
charge from safety relief valves shall be 
vented away from the container upward 
and unobstructed to the open air in such 
a manner as to prevent any impingement 
of escaping gas upon the container; 
loose-fitting rain caps shall be used. Size 
of discharge lines from safety valves shall 
not be smaller than the nominal size of 
the safety-relief valve outlet connection. 
Suitable provision shall be made for 
draining condensate which may accumu¬ 
late in the discharge pipe. 

(ii) Any portion of liquid ammonia 
piping which at any time may be closed 
at both ends shall be provided with a 
hydrostatic relief valve. 

(6) Transfer of liquids, (i) The con¬ 
tent of tank motor vehicle containers 
shall be determined by weight, by a suit¬ 
able liquid-level gaging device, or other 
approved methods. If the content of a 
container is to be determined by liquid- 
level measurement, the container shall 
have a thermometer well so that the in¬ 
ternal liquid temperature can be easily 
determined. This volume when converted 
to weight shall not exceed the filling den¬ 
sity specified by the DOT. 

(ii) Any pump, except a constant 
speed centrifugal pump, shall be equipped 
with a suitable pressure actuated bypass 
valve permitting flow from discharge to 
suction when the discharge pressure rises 
above the predetermined point. Pump 
discharge shall also be equipped with a 
spring-loaded safety relief valve set at 
a pressure not more than 135 percent of 
the setting of the bypass valve or more 
than 400 p.s.i.g., whichever is larger. 

(hi) Compressors shall be equipped 
with manually operated shutoff valves on 
both suction and discharge connections. 
Pressure gages of bourdon-tube type 
shall be installed on the suction and dis¬ 
charge of the compressor before the 
shutoff valves. The compressor shall not 
be operated if either pressure gage is re¬ 
moved or is inoperative. A spring-loaded, 
safety-relief valve capable of discharging 
to atmosphere the full flow of gas from 
the compressor at a pressure not exceed¬ 
ing 300 p.s.i.g. shall be connected be¬ 
tween the compressor discharge and the 
discharge shutoff valve. 

(iv) Valve functions shall be clearly 
and legibly identified by metal tags or 
nameplates permanently affixed to eacn 
valve. 

(7) Full trailers and semitrailers. 

All full trailers shall be firmly and se¬ 
curely attached to the vehicle drawing 
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them by means of suitable drawbars sup¬ 
plemented by a safety chain (or chains) 
or safety cables. 

<ii) Every full trailer or semitrailer 
shall have a reliable system of brakes, 
and adequate provision shall be made to 
operate the brakes from the driver's seat. 

(iii) Every full trailer shall be 
equipped with self-energizing brakes. 

(iv) Full trailers shall be so designed 
that the towed vehicle will follow sub¬ 
stantially in the path of the towing ve¬ 
hicle and will not whip or swerve dan¬ 
gerously from side to side. 

<v> Where a fifth wheel is employed, 
it shall be ruggedly designed, securely 
fastened to both units, and equipped 
with a positive locking mechanism which 
will prevent separation of the two units 
except by manual release. 

(8 > Protection against collision. Each 
tank motor vehicle shall be provided 
with properly attached bumpers or chas¬ 
sis extension arranged to protect the 
tank, piping, valves, and fittings from 
physical damage in case of collision. 

(9) Chock blocks . At least two chock 
blocks shall be provided. These blocks 
shall be placed to prevent rolling of the 
vehicle whenever it is parked during 
loading and unloading operations. 

(10) Portable tank containers iskid 
tanks). Where portable tank containers 
are used for farm storage they shall com¬ 
ply with paragraph (c)(1) of this sec¬ 
tion. When portable tank containers are 
used in lieu of cargo tanks and are 
permanently mounted on tank motor ve¬ 
hicles for the transportation of am¬ 
monia, they shall comply with the re¬ 
quirements of this paragraph. 

(g> Systems mounted on farm vehicles 
other than for the application of am¬ 
monia —(1) Application. This paragraph 
applies to containers of 1,200 gallons 
capacity or less and pertinent equip¬ 
ment mounted on farm vehicles < imple¬ 
ments of husbandry) and used other 
than for the application of ammonia to 
the soil. Paragraph <b) of this section 
applies to this paragraph unless other¬ 
wise noted. 

(2) Design pressure and classification 
of containers. (i) The minimum design 
pressure for containers shall be 250 p.s.i.g. 

(11) The shell or head thickness of any 
container shall be not less than three- 
sixteenths of an inch. 

(3) Mounting containers . (i) A suit¬ 
able “stop” or “stops” shall be mounted 
on the vehicle or on the container in 
such a way that the container shall not 
be dislodged from its mounting due to 
tlie vehicle coming to a sudden stop. 
Back slippage shall also be prevented by 
proper methods. 

*ii) A suitable “hold down” device 
shall be provided w r hich w r ill anchor the 
container to the vehicle at one or more 
places on each side of the container. 

• iii) When containers are mounted on 
four-wheel trailers, care shall be taken 
to insure that the weight is distributed 
evenly over both axles. 

' iv» When the cradle and the tank 
are not welded together suitable mate¬ 
rial shall be used between them to elimi- 
uate metal-to-metal friction. 
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(4) Container appurtenances, (i) All 
containers shall be equipped with a fixed 
liquid-level gage. 

(ii) All containers with a capacity 
exceeding 250 gallons shall be equipped 
with a pressure gage having a dial grad¬ 
uated from 0-400 p.s.i. 

(iii) The filling connection shall be 
fitted w r ith combination back-pressure 
check valve and excess-flow valve; one 
double or two single back-pressure check 
valves: or a positive shutoff valve in con¬ 
junction with either an internal back¬ 
pressure check valve or an internal 
excess flow valve. 

(iv) All containers with a capacity 
exceeding 250 gallons shall be equipped 
for spray loading or with an approved 
vapor return valve. 

(v) All vapor and liquid connections 
except safety-relief valves and those 
specifically exempted by paragraph (b) 
(7) (v) of this section shall be equipped 
with approved excess-flow valves or may 
be fitted with quick-closing internal 
valves which, except during operating 
periods, shall remain closed. 

<vi> Fittings shall be adequately pro¬ 
tected from damage by a metal box or 
cylinder with open top securely fastened 
to the container or by rigid guards, well 
braced, wielded to the container on both 
sides of the fittings or by a metal dome. 
If a metal dome is used, the relief valve 
shall be properly vented through the 
dome. 

(vii> If a liquid withdrawal line is in¬ 
stalled in the bottom of a container, the 
connections thereto, including hose, shall 
not be lower than the lowest horizontal 
edge of the vehicle axle. 

<viii) Provision shall be made to 
secure both ends of the hose while in 
transit. 

<5> Marking the container. There 
shall appear on each side and on the 
rear end of the container in letters at 
least 4 inches high, the words, “Cau¬ 
tion-Ammonia” or the container shall 
be marked in accordance with DOT 
regulations. 

< 6» Farm vehicles. 

(1) Farm vehicles shall conform with 
State regulations. 

<ii) All trailers shall be securely at¬ 
tached to the vehicle drawing them by 
means of drawbars supplemented by 
suitable safety chains. 

(ii) A trailer shall be constructed so 
that it will follow substantially in the 
path of the towing vehicle and will not 
whip or swerve dangerously from side to 
side. 

(iii) All vehicles shall carry a can con¬ 
taining 5 gallons or more of water. 

(h) Systems mounted on farm vehicles 
for the application of ammonia. (1) This 
paragraph applies to systems utilizing 
containers of 250 gallons capacity or less 
which are mounted on farm vehicles (im¬ 
plement of husbandry) and used for the 
application of ammonia to the soil. Par¬ 
agraph (b) of this section applies to this 
paragraph unless otherwise noted. 
Where larger containers are used, they 
shall comply with paragraph (g) of this 
section. 

(2) Design pressure and classification 
of containers, (i) The minimum design 
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pressure for containers shall be 250 
p.s.i.g. 

(ii) The shell or head thickness of any 
container shall not be less than three- 
sixteenths inch. 

(3) Mounting of containers. All con¬ 
tainers and flow-control devices shall be 
securely mounted. 

(4) Container valves and accessories. 
(i) Each container shall have a fixed 
liquid-level gage. 

(ii) The filling connection shall be 
fitted with a combination back-pressure 
check valve and an excess-flow valve; 
one double or two single back-pressure 
check valves: or a positive shutoff valve 
in conjunction with an internal back¬ 
pressure check valve or an internal 
excess-flow valve. 

(iii) The applicator tank may be filled 
by venting to open air provided the 
bleeder valve orifice does not exceed 
seven-sixteenths inch in diameter. 

(iv) Regulation equipment may be 
connected directly to the tank coupling 
or flange, in which case a flexible con¬ 
nection shall be used between such regu¬ 
lating equipment and the remainder of 
the liquid withdrawal system. Regulat¬ 
ing equipment not so installed shall be 
flexibly connected to the container shut¬ 
off valve. 

<v) No excess flow valve is required in 
the liquid withdrawal line provided the 
controlling orifice between the contents 
of the container and the outlet of the 
shutoff valve does not exceed seven- 
sixteenths inch in diameter. 

§1910.112 [Reserved! 

§1910.113 I Reserved] 

§ 1910.111 Additional delay in effective 
date. 

The requirements of this Subpart H 
shall be effective on February 15, 1972, 
unless before that date any employment 
or place of employment becomes subject 
to any safety or health standard which 
is published in 41 CFR Part 50-204 by 
virtue of the application of the Walsh- 
Healey Public Contracts Act (41 U.S.C. 
35-45) and which is incorporated in this 
subpart. In which event, the standard 
shall be effective under this subpart upon 
the commencement of the Walsh-Healey 
requirement. 

§ 1910.115 Sources of htundard*. 


Sec. Source 

1910.101. .. 41 CFR 50-204.67. 70. 

and 71. 

1910.102 .. 41 CFR 50-204.66. 

1910.103 . NFPA No. 50R-1968. 

Standard for Liqui¬ 
fied Hydrogen Sys¬ 
tems at Consumer 
Sites. 

1010.104 . NFPA No. 566-1965, 

Standard for the In¬ 
stallation of Bulk 
Oxygen Systems at 
Consumer Sites. 

1910.105 _ NFPA No. 30-1969, 

Flammable and Com¬ 
bustible Liquids 
Code. 

1910 107 .. NFPA No. 33-1969, 

Standard for Spray 
Finishing using Flam¬ 
mable and Combusti¬ 
ble Materials. 
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Sec . Source 

1910.108. NFPA No. 34-1968. 

Standard for Dip 
Tanks Containing 
Flammable or Com¬ 
bustible Liquids. 

1910.109... NFPA No. 492-1970, 


Code for Manufac¬ 
ture. Transportation, 
Storage and Use of 
Explosives and Blast¬ 
ing Agents. 


1910.110 .. NFPA 58-69, Standard 

for the Handling of 
Liquified Petroleum 
Cases. 

1910.111 . ANSI K61.1-1966, Stor¬ 

age and Handling of 
Anhydrous Ammonia. 


§ 1910.116 Standards organizations. 

National Fire Protection Association (NFPA). 

60 Batterymarch Street. Boston, MA 02110. 
National Plant Food Institute, 1700 K Street 
NW„ Washington, DC 20006. 

Compressed Gas Association. Inc., 500 Fifth 
Avenue, New York, NY 10036. 

American Society of Mechanical Engineers 
Inc., United Engineering Center, 345 East 
47th Street, New York, NY 10017. 

American Petroleum Institute. 1801 K Street 
NW., Washington, DC 20006. 

National Board of Boiler and Pressure Ves¬ 
sel. Inspectors, 1155 North High Street, 
Columbus, OH 43201. 

American National Standards Institute, 1430 
Broadway, New York, NY 10018. 

American Society for Testing and Materials 
(ASTM), 1916 Race Street Philadelphia, 
PA 19103. 

Underwriters Laboratories. Inc. (UL), 207 
East Ohio Street, Chicago, IL 60611. 

Subpart I—Personal Protective 
Equipment 

§ 1910.132 General requirements. 

(a) Application. Protective equipment, 
including personal protective equipment 
for eyes, face, head, and extremities, pro¬ 
tective clothing, respiratory devices, and 
protective shields and barriers, shall be 
provided, used, and maintained in a sani¬ 
tary and reliable condition wherever it 
is necessary by reason of hazards of 
processes or environment, chemical haz¬ 
ards, radiological hazards, or mechanical 
irritants encountered in a manner capa¬ 
ble of causing injury or impairment in 
the function of any part of the body 
through absorption, inhalation or phys¬ 
ical contact. 

(b) Employee-owned equipment. 
Where employees provide their own pro¬ 
tective equipment, the employer shall be 
responsible to assure its adequacy, in¬ 
cluding proper maintenance, and sanita¬ 
tion of such equipment. 

(c) Design. All personal protective 
equipment shall be of safe design and 
construction of the work to be performed. 

§ 1910.133 Eye nnil fare pro lee I ion. 

(a) General . (1) Protective eye and 
face equipment shall be required where 
there is a reasonable probability of in¬ 
jury that can be prevented by such equip¬ 
ment. In such cases, employers shall 
make conveniently available a type of 
protector suitable for the work to be 
performed, and employees shall use such 


protectors. No unprotected person shall 
knowingly be subjected to a hazardous 
environmental condition. Suitable eye 
protectors shall be provided where ma¬ 
chines or operations present the hazard 
of flying objects, glare, liquids, injurious 
radiation, or a combination of these haz¬ 
ards. 

(2) Protectors shall meet the follow¬ 
ing minimum requirements: 

(i) They shall provide adequate pro¬ 
tection against the particular hazards 
for which they are designed. 

(it) They shall be reasonably comfort¬ 
able when worn under the designated 
conditions. 

(iii) They shall fit snugly and shall not 
unduly interfere with the movements of 
the wearer. 

(iv) They shall be durable. 

(v) They shall be capable of being 
disinfected. 

(vi) They shall be easily cleanable. 

tvii) Protectors should be kept clean 

and in good repair. 

(3) Persons whose vision requires the 
use of corrective lenses in spectacles, and 
who are required by this standard to wear 
eye protection, shall wear goggles or spec¬ 
tacles of one of the following types: 

(1) Spectacles whose protective lenses 
provide optical correction. 

(ii) Goggles that can be worn over 
corrective spectacles without disturbing 
the adjustment of the spectacles. 

(iii) Goggles that incorporate correc¬ 
tive lenses mounted behind the protective 
lenses. 

(4) Every protector shall be distinctly 
marked to facilitate identification only 
of the manufacturer. 

(5) When limitations or precautions 
are indicated by the manufacturer, they 
shall be transmitted to the user and care 
taken to see that such limitations and 
precautions are strictly observed. 

(6) Design, construction, testing, and 
use of devices for eye and face protection 
shall be in accordance with American 
National Standard for Occupational and 
Educational Eye and Face Protection, 
Z87, 1-1968. 

§ 1910.134 Respiratory prole-'lion. 

(a) Permissible practice. (1) In the 
control of those occupational diseases 
caused by breathing air contaminated 
with harmful dusts, fogs, fumes, mists, 
gases, smokes, sprays, or vapors, the pri¬ 
mary objective shall be to prevent at¬ 
mospheric contamination. This shall be 
accomplished as far as feasible by ac¬ 
cepted engineering control measures (for 
example, enclosure or confinement of the 
operation, general and local ventilation, 
and substitution of less toxic materials). 
When effective engineering controls are 
not feasible, or while they are being in¬ 
stituted, appropriate respirators shall be 
used pursuant to the following require¬ 
ments. 

(2) Respirators shall be provided by 
the employer when such equipment is 
necessary to protect the health of the 
employee. The employer shall provide 
the respirators which are applicable and 
suitable for the purpose intended. The 
employer shall be responsible for the 


establishment and maintenance of a res¬ 
piratory protective program which shall 
include the requirements outlined in 
paragraph (b) of this section. 

(3) The employee shall use the pro¬ 
vided respiratory protection in accord¬ 
ance with instructions and training 
received. 

(b) Requirements for a minimal ac¬ 
ceptable program. (1) Written standard 
operating procedures governing the se¬ 
lection and use of respirators shall be 
established. 

(2) Respirators shall be selected on 
the basis of hazards to which the worker 
is exposed. 

(3) The user shall be instructed and 
trained in the proper use of respirators 
and their limitations. 

(4) Where practicable, the respirators 
should be assigned to individual workers 
for their exclusive use. 

(5) Respirators shall be regularly 
cleaned and disinfected. Those issued for 
the exclusive use of one worker should be 
cleaned after each day’s use. or more 
often if necessary. Those used by more 
than one worker shall be thoroughly 
cleaned and disinfected after each use. 

(6) Respirators shall be stored in a 
convenient, clean, and sanitary’ location. 

(7) Respirators used routinely shall 
be inspected during cleaning. Worn or 
deteriorated parts shall be replaced. Res¬ 
pirators for emergency use such as self- 
contained devices shall be thoroughly 
inspected at least once a month and after 
each use. 

(8) Appropriate surveillance of work 
area conditions and degree of employee 
exposure or stress shall be maintained. 

(9) There shall be regular inspection 
and evaluation to determine the con¬ 
tinued effectiveness of the program. 

GO) Persons should not be assigned 
to tasks requiring use of respirators un¬ 
less it has been determined that they are 
physically able to perform the work and 
use the equipment. The local physician 
shall determine what health and physical 
conditions are pertinent. The respirator 
user’s medical status should be reviewed 
periodically (for instance, annually'. 

(11) Approved or accepted respirators 
shall be used when they are available. 
The respirator furnished shall provide 
adequate respiratory protection against 
the particular hazard for which it is 
designed in accordance with standards 
established by competent authorities. The 
U.S. Department of Interior. Bureau oi 
Mines, and the U.S. Department of Agri¬ 
culture are recognized as such authori¬ 
ties. Although respirators listed by the 
U.S. Department of Agriculture continue 
to be acceptable for protection against 
specified pesticides, the U.S. Department 
of the Interior, Bureau of Mines, is the 
agency now responsible for testing ana 
approving pesticide respirators. 

(c) Selection of respirators. Proper 
selection of respirators shall be made ac¬ 
cording to the guidance of American 
National Standard Practices for Respira¬ 
tory Protection Z88.2-1969. 

(d) Air quality . (1) Compressed air. 
compressed oxygen, liquid air, and liQma 
oxygen used for respiration shall be oi 
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high purity. Oxygen shall meet the re¬ 
quirements of the United States Pharma¬ 
copoeia for medical or breathing oxygen. 
Breathing air shall meet at least the re¬ 
quirements of the specification for Grade 
D breathing air as described in Com¬ 
pressed Gas Association Commodity 
Specification G-7.1-1966. Compressed 
oxygen shall not be used in supplied-air 
respirators or in open circuit self- 
contained breathing apparatus that have 
previously used compressed air. Oxygen 
must never be used with air line 
respirators. 

Breathing air may be supplied to 
respirators from cylinders or air 

compressors. 

(i) Cylinders shall be tested and main¬ 
tained in as prescribed in the Shipping 
Container Specification Regulations of 
the Department of Transportation (49 
CFR Part 178). 

(ii) The compressor for supplying air 
shall be equipped with necessary safety 
and standby devices. A breathing air- 
type compressor shall be used. Compres¬ 
sors shall be constructed and situated 
so as to avoid entry of contaminated air 
into the system and suitable in-line air 
purifying sorbent beds and filters in¬ 
stalled to further assure breathing air 
quality. A receiver of sufficient capacity 
to enable the respirator wearer to escape 
from a contaminated atmosphere in 
event of compressor failure, and alarms 
to indicate compressor failure and over¬ 
heating shall be installed in the system. 
If an oil-lubricated compressor is used, 
it shall have a high-temperature or car¬ 
bon monoxide alarm, or both, if only a 
high-temperature alarm is used, the air 
from the compressor shall be frequently 
tested for carbon monoxide to insure 
that it meets the specifications in sub- 
paragraph (1) of this paragraph. 

(3) Air line couplings shall be incom¬ 
patible with outlets for other gas sys¬ 
tems to prevent inadvertent servicing of 
air line respirators with nonrespirable 
gases or oxygen. 

(4) Breathing gas containers shall be 
marked in accordance with American 
National Standard Method of Marking 
Portable Compressed Gas Containers to 
Identify the Material Contained, Z48.1- 
1954: Federal Specification BB-A-1034a, 
June 21. 1968. Air, Compressed for 
Breathing Purposes; or Interim Federal 
Specification GG-B-0n675b, April 27, 
1965. Brea tiling Apparatus, Self-Con - 
tained. 

<e> Use of respirators . (1) Standard 
procedures shall be developed for respi¬ 
rator use. These should include all infor¬ 
mation and guidance necessary for their 
proper selection, use, and care. Possible 
emergency and routine uses of respira- 
should be anticipated and planned 

12 .’ Tlie correct respirator shall be 
specified for each job. The respirator 
l \pe is usually specified in the work pro¬ 
cedures by a qualified individual super- 
tsing the respiratory protective program. 
i ne individual issuing them shall be 
adequately instructed to insure that the 
correct respirator is issued. Each respira¬ 
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tor permanently assigned to an indi¬ 
vidual should be durably marked to in¬ 
dicate to whom it was assigned. This 
mark shall not affect the respirator per¬ 
formance in any way. The date of issu¬ 
ance should be recorded. 

(3) Written procedures shall be pre¬ 
pared covering safe use of respirators in 
dangerous atmospheres that might be 
encountered in normal operations or in 
emergencies. Personnel shall be familiar 
with these procedures and the available 
respirators. 

(i) In areas where the wearer, with 
failure of the respirator, could be over¬ 
come by a toxic or oxygen-deficient 
atmosphere, at least one additional man 
shall be present. Communications (visual, 
voice, or signal line) shall be maintained 
between both or all individuals present. 
Planning shall be such that one individ¬ 
ual will be unaffected by any likely inci¬ 
dent and have the proper rescue equip¬ 
ment to be able to assist the other (s) in 
case of emergency. 

(ii) When self-contained breathing 
apparatus or hose masks with blowers 
are used in atmospheres immediately 
dangerous to life or health, standby men 
must be present with suitable rescue 
equipment. 

(iii) Persons using air line respirators 
in atmospheres immediately hazardous 
to life or health shall be equipped with 
safety harnesses and safety lines for lift¬ 
ing or removing persons from hazardous 
atmospheres or other and equivalent 
provisions for the rescue of persons from 
hazardous atmospheres shall be used. A 
standby man or men with suitable self- 
contained breathing apparatus shall be 
at the nearest fresh air base for emer¬ 
gency rescue. 

(4) Respiratory protection is no bet¬ 
ter than the respirator in use, even 
though it is worn conscientiously. Fre¬ 
quent random inspections shall be con¬ 
ducted by a qualified individual to as¬ 
sure that respirators are properly se¬ 
lected, used, cleaned, and maintained. 

(5) For safe use of any respirator, it 
is essential that the user be properly in¬ 
structed in its selection, use, and main¬ 
tenance. Both supervisors and workers 
shall be so instructed by competent per¬ 
sons. Training shall provide the men an 
opportunity to handle the respirator, 
have it fitted properly, test its face-piece- 
to-face seal, wear it in normal air for 
a long familiarity period, and, finally, 
to wear it in a test atmosphere. 

<i) Every respirator wearer shall re¬ 
ceive fitting instructions including dem¬ 
onstrations and practice in how the res¬ 
pirator should be worn, how to adjust it, 
and how to determine if it fits properly. 
Respirators shall not be worn when con¬ 
ditions prevent a good face seal. Such 
conditions may be a growth of beard, 
sideburns, a skull cap that projects under 
the facepiece, or temple pieces on glasses. 
Also, the absence of one or both dentures 
can seriously affect the fit of a facepiece. 
The worker’s diligence in observing these 
factors shall be evaluated by periodic 
check. To assure proper protection, the 
facepiece fit shall be checked by the 
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wearer each time he puts on the respira¬ 
tor. This may be done by following the 
manufacturer’s facepiece fitting instruc¬ 
tions. 

(ii) Providing respiratory protection 
for individuals wearing corrective glasses 
is a serious problem. A proper seal cannot 
be established if the temple bars of eye 
glasses extend through the sealing edge 
of the full facepiece. As a temporary 
measure, glasses with short temple bars 
or without temple bars may be taped to 
the wearer’s head. Wearing of contact 
lenses in contaminated atmospheres with 
a respirator shall not be allowed. Sys¬ 
tems have been developed for mounting 
corrective lenses inside full facepieces. 
When a workman must wear corrective 
lenses as part of the facepiece, the face- 
piece and lenses shall be fitted by quali¬ 
fied individuals to provide good vision, 
comfort, and a gas-tight seal. 

(iii) If corrective spectacles or goggles 
are required, they shall be worn so as 
not to affect the fit of the facepiece. 
Proper selection of equipment will mini¬ 
mize or avoid this problem. 

(f) Maintenance and care of respira¬ 
tors. (1 > A program for maintenance and 
care of respirators shall be adjusted to 
the type of plant, working conditions, 
and hazards involved, and shall include 
the following basic services: 

(1) Inspection for defects (including 
a leak check), 

(ii> Cleaning and disinfecting, 

(iii) Repair, and 

(iv) Storage 

Equipment shall be properly maintained 
to retain its original effectiveness. 

(2) (i) All respirators shall be in¬ 
spected routinely before and after each 
use. A respirator that is not routinely 
used but is kept ready for emergency 
use shall be inspected after each use 
and at least monthly to assure that it is 
in satisfactory working condition. 

(ii) Self-contained breathing appara¬ 
tus shall be inspected monthly. Air and 
oxygen cylinders shall be fully charged 
according to the manufacturer’s instruc¬ 
tions. It shall be determined that the 
regulator and warning devices function 
properly. 

(iii) Respirator inspection shall in¬ 
clude a check of the tightness of con¬ 
nections and the condition of the face- 
piece. headbands, valves, connecting 
tube, and canisters. Rubber or elastomer 
parts shall be inspected for pliability 
and signs of deterioration. Stretching 
and manipulating rubber or elastomer 
parts with a massaging action will keep 
them pliable and flexible and prevent 
them from taking a set during storage. 

(iv) A record shall be kept of inspec¬ 
tion dates and findings for respirators 
maintained for emergency use. 

(3) Routinely used respirators shall 
be collected, cleaned, and disinfected as 
frequently as necessary to inshre that 
proper protection is provided for the 
wearer. Each worker should be briefed 
on the cleaning procedure and be assured 
that he will always receive a clean and 
disinfected respirator. Such assurances 
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are of greatest significance when respira¬ 
tors are not individually assigned to 
workers. Respirators maintained for 
emergency use shall be cleaned and dis¬ 
infected after each use. 

(4) Replacement or repairs shall be 
done only by experienced persons with 
parts designed for the respirator. No 
attempt shall be made to replace com¬ 
ponents or to make adjustment or re¬ 
pairs beyond the manufacturer’s recom¬ 
mendations. Reducing or admission 
valves or regulators shall be returned 
to the manufacturer or to a trained 
technician for adjustment or repair. 

(5) (i) After inspection, cleaning, 
and necessary repair, respirators shall 
be stored to protect against dust, sun¬ 
light, heat, extreme cold, excessive 
moisture, or damaging chemicals. Res¬ 
pirators placed at stations and work 
areas for emergency use should be 
quickly accessible at all times and 
should be stored in compartments built 
for the purpose. The compartments 
should be clearly marked. Routinely 
used respirators, such as dust respira¬ 
tors, may be placed in plastic bags. Res¬ 
pirators should not be stored in such 
places as lockers or tool boxes unless 
they are in carrying cases or cartons. 

(ii) Respirators should be packed or 
stored so that the facepiece and exhala¬ 
tion valve will rest in a normal position 
and function will not be impaired by 
the elastomer setting in an abnormal 
position. 

(iii) Instructions for proper storage 
of emergency respirators, such as gas 
masks and self-contained breathing 
apparatus, are found in “use and care” 
instructions usually mounted inside the 
carrying case lid. 

(g) Identification of gas mask canis¬ 
ters. (1) The primary means of identify¬ 
ing a gas mask canister shall be by means 
of properly worded labels. The secondary 
means of identifying a gas mask canister 
shall be by a color code. 

(2) All who issue or use gas masks fall¬ 
ing within the scope of this section shall 
see that all gas mask canisters purchased 
or used by them are properly labeled and 
colored in accordance with these require¬ 
ments before they are placed in service 
and that the labels and colors are prop¬ 
erly maintained at all times thereafter 
until the canisters have completely 
served their purpose. 

(3) On each canister shall appear in 
bold letters the following: 

<U— 

Canister for_ 

(Name for atmospheric contaminant) 
or 

Type N Gas Mask Canister 

(ii) In addition, essentially the fol¬ 
lowing wording shall appear beneath the 
appropriate phrase on the canister 
label: “For respiratory protection in at¬ 
mospheres containing not more than 
-percent by volume of_ 


(Name of atmospheric contaminant) 


(iii) All of the markings specified above 
should be placed on the most conspicuous 
surface or surfaces of the canister. 

(4) Canisters having a special high- 
efficiency filter for protection against 
radionuclides and other highly toxic par¬ 
ticulates shall be labeled with a state¬ 
ment of the type and degree of protec¬ 
tion afforded by the filter. The label 
shall be affixed to the neck end of, or to 
the gray stripe which is around and near 
the top of, the canister. The degree of 
protection shall be marked as the per¬ 
cent of penetration of the canister by 
a 0.3-micron-diameter dioctyl phthalate 
iDOP) smoke at a flow rate of 85 liters 
per minute. 

(5) Each canister shall have a label 
warning that gas masks should be used 


only in atmospheres containing suffi¬ 
cient oxygen to support life (at least 16 
percent by volume), since gas mask 
canisters are only designed to neutralize 
or remove contaminants from the air. 

(6) Each gas mask canister shall be 
painted a distinctive color or combina¬ 
tion of colors indicated in Table X-l. All 
colors used shall be such that they are 
clearly identifiable by the user and 
clearly distinguishable from one another. 
The color coating used shall offer a high 
degree of resistance to chipping, scaling, 
peeling, blistering, fading, and the effects 
of the ordinary atmospheres to which 
they may be exposed under normal con¬ 
ditions of storage and use. Appropri¬ 
ately colored pressure sensitive tape 
may be used for the stripes. 


Table I-I 


Atmospheric contaminants to he protected 
against 

Acid gases- 

Hydrocyanic acid gas_ 

Chlorine gas- 

Organic vapors- 

Ammonia gas- 

Acid gases and ammonia gas- 

Carbon monoxide_ 

Acid gases and organic vapors- 

Hydrocyanic acid gas and chloropicrin vapor. 

Acid gases, organic vapors, and ammonia 
gases. 

Radioactive materials, excepting tritium and 
noble gases. 

Particulates (dusts, fumes, mists, fogs, or 
smokes) In combination with any of the 
above gases or vapors. 

All of the above atmospheric contamlnants.. 


Colors assigned • 

White. 

White with Vfc-inch green stripe completely 
around the canister near the bottom. 

White with %-inch yeUow 6tripe completely 
around the canister near the bottom. 

Black. 

Green. 

Green with ft -inch white stripe completely 
around the canister near the bottom. 

Blue. 

Yellow. 

Yellow with Vi-Inch blue stripe completely 
around the canister near the bottom. 

Brown. 

Purple (Magenta). 

Canister color for contaminant, as designated 
above, with Vi-Inch gray stripe completely 
around the canister near the top. 

Red with Vi -Inch gray stripe completely 
around the canister near the top. 


•Gray shall not be assigned as the main color for a canister designed to remove acids or 
vapors. 


Note: Orange shall be used as a complete body, or Btripe color to represent gases not 
included in this table. The user will need to refer to the canister label to determine the 
degree of protection the canister will afford. 


§ 1^10.135 Occupational head protec¬ 
tion. 

Helmets for the protection of heads of 
occupational workers from Impact and 
penetration from falling and flying ob¬ 
jects and from limited electric shock and 
burn shall meet the requirements and 
specifications established in American 
National Standard Safety Requirements 
for Industrial Head Protection. Z89.1- 
1969. 


Item 

Rubber insulating gloves. 

Rubber matting for use 
around electric 
apparatus. 

Rubber insulating 
blankets. 

Rubber insulating hoods. 

Rubber insulating line 
hose. 

Rubber Insulating 
sleeves. 


Standard 

J6.6-1967. 

J6.7-1935 

(R1962). 

JQ.4-1970. 

J6.2-1950 

(R1962). 

J6.1-1950 

(R1965). 

J6.5-1962. 


§ 1910.136 Occupational fool protec¬ 
tion. 

Safety-toe footwear for employees 
shall meet the requirements and speci¬ 
fications In American National Stand¬ 
ard for Men’s Safety-Toe Footwear, 
Z41.1-1967. 

§ 1910.137 Electrical protective devices. 

Rubber protective equipment for elec¬ 
trical workers shall conform to the re¬ 
quirements established In the American 
National Standards Institute Standards 
as specified in the following list: 


§ 1910.138 Additional delay in effective 
date. 

The requirements of this Subpart I 
shall be effective on February 15. 1972. 
unless before that date any employment 
or place of employment becomes subject 
to any safety or health standard which 
is published in 41 CFR Part 50-204 by 
virtue of the application of the Walsh- 
Healey Public Contracts Act (41 U.S.C 
35-45) and which is Incorporated in this 
subpart. In which event, the standard 
shall be effective under this subpart 
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upon the commencement of the Walsh- 
Healey requirement. 

§1910.139 Sources of standards. 


Sec. Source 

1910.132. 41 CFR 50-204.7. 

1910.133(a)_ ANSI Z87.1-1968, Eye and 

Face Protection. 

1910.134 . ANSI Z88.2-1969, Standard 

Practice for Respiratory 
Protection. 

1910.134 ANSI K13.1-1967. Indentl- 

Table I-I. ficatlon of Gas Mask 

Canister. 

1910.135 . ASNI Z89.1-1969, Safety 

Requirements for Indus¬ 
trial Head Protection. 

1910.136 . ANSI Z41.1-1967, Men’s 

Safety-Toe Footwear. 

1910.137 - ANSI Z9.4—1968, Ventila¬ 

tion and Safe Practices 
of Abrasive Blasting Op¬ 
erations. 


§ 1910.140 Standard* organizations. 

Specific standards of the following or¬ 
ganization have been referenced in this 
part. Copies of the referenced materials 
may be obtained from the issuing or¬ 
ganization. 

American National Standards Institute, 1430 

Broadway, New York, NY 10018. 

Subpart J—General Environmental 
Controls 

§ 1910.141 Sanitation. 

(a) General requirements —(1) House¬ 
keeping. (i) All places of employment, 
passageways, storerooms, and service- 
rooms shall be kept clean and orderly 
and in a sanitary condition. 

<ii) The floor of every workroom shall 
be maintained in a clean and, so far as 
possible, a dry condition. Where wet 
processes are used, drainage shall be 
maintained ‘and false floors, platforms, 
mats, or other dry standing places should 
be providea where practicable. 

<iii) Cleaning and sweeping shall be 
done in such a manner as to minimize 
the contamination of the air with dust 
and, so far as is practicable, shall be 
done outside of working hours. 

(iv) To facilitate cleaning, every floor, 
working place, and passageway shall be 
kept free from protruding nails, splinters, 
holes, or loose boards. 

(2) Expectorating . (i) Expectorating 
upon the walls, floors, work places, or 
stairs of any establishment shall not be 
permitted. 

<ii) Cuspidors are considered undesir¬ 
able, but, if used, they shall be of such 
construction that they are cleanable. 
They shall be cleaned at least daily when 
m use. 

(3) Waste disposal, (i) Any receptacle 
used for putresciblc solid or liquid waste 
or refuse shall be so constructed that it 
does not leak and may be conveniently 
and thoroughly cleaned, and it shall be 
maintained in a sanitary condition. Such 
a receptacle shall be equipped with a 
tight-fitting cover. 

(ii) All sweepings, solid or liquid 
wastes, refuse, and garbage shall be re¬ 
moved in such a manner as to avoid 
creating a nuisance or menace to health 
and as often as necessary to maintain 


the place of employment in a sanitary 
condition. 

(4) Rodent, insect , and vermin control . 
Every enclosed work place and personal 
service room shall be constructed, 
equipped, and maintained, so far as 
reasonably practicable, in such a manner 
as to prevent the entrance or harborage 
of rodents, insects, and vermin of any 
kind. 

(b) Water supply —(1) Potable water. 

(i) An adequate supply of potable water 
shall be provided for drinking, ablution¬ 
ary, and culinary purposes in all places 
of employment. Drinking water should 
be made available within 200 feet of any 
location at which employees are 
regularly engaged in work. 

(ii) Sanitary drinking fountains shall 
be of a type and construction in accord¬ 
ance with the Standard Specification 
for Drinking Fountains, ANSI Z4.2-1942. 

(iii) In all instances where water is 
cooled by ice, the construction of the 
container shall be such that the ice does 
not come in direct contact with the 
water. 

(iv) Open containers such as barrels, 
pails, or tanks for drinking water from 
which the water must be dipped or 
poured, whether or not they are fitted 
with a cover, are prohibited. 

(v) The common drinking cup is 
prohibited. 

(vi) Where single service cups (to be 
used but once) are supplied, both a san¬ 
itary container for the unused cups and 
a receptacle for disposing of the used 
cups shall be provided. 

(2) Nonpotable water, (i) Outlets for 
nonpotable water, such as water for in¬ 
dustrial or firefighting purposes only, 
shall be posted to indicate clearly that 
the water is unsafe and is not to be 
used for drinking, washing, or cooking 
purposes. 

(U) There shall be no cross-connec¬ 
tion, open or potential, between a system 
furnishing potable water and system 
furnishing nonpotable water. 

(iii) Construction shall be such as to 
prevent backflow of contaminated water 
into a potable water system. 

(iv) Nonpotable water shall not be 
used for bathing or for washing any 
portion of the person, clothing, dishes, 
or premises. 

(c) Toilet facilities —(1) General, (i) 
Every place of employment shall be pro¬ 
vided with adequate toilet facilities 
which are separate for each sex. The 
sewage disposal method shall comply 
with requirements of the health or other 
authorities having jurisdiction. 

(ii) Toilet facilities shall be provided 
so as to be readily accessible to all em¬ 
ployees. Toilet facilities so located that 
employees must use more than one floor- 
to-floor flight of stairs to or from them 
are not considered as readily accessible. 
As far as is practicable, toilet facilities 
should be located within 200 feet of all 
locations at which workers are regularly 
employed. 

(iii) Water closets shall be provided 
for each sex according to the following 
table. The number to be provided for 


each sex shall in every case be based on 
the maximum number of persons of that 
sex employed at any one time at work 
on the premises for which the facilities 
are furnished. When persons other than 
employees are permitted the use of toilet 
facilities on the premises, a reasonable 
allowance shall be made for such other 
persons in estimating the minimum num¬ 
ber of toilet facilities required. 

Minimum number of 

Number of persons facilities 

1 to 9_l. 

10 to 24...2. 

25 to 49_3. 

50 to 74.4. 

75 to 100..5. 

over 100-- 1 for each additional 

30 persons. 

Where 10 or more are employed, urinals 
may be provided. One water closet less 
than the number specified in the fore¬ 
going may be provided for each urinal, 
except that the number of water closets 
in such cases may not be reduced to less 
than two-thirds of the number specified 
in the foregoing. Two feet of trough uri¬ 
nal shall be considered as equivalent to 
one individual urinal. 

(iv) An adequate supply of toilet paper 
with holder shall be provided for every 
water closet. 

(v) Covered receptacles shall be kept 
in all toilet rooms used by women. 

(vi) Adequate washing facilities shall 
be provided in every toilet room or be 
adjacent thereto. 

(2) Construction of toilet rooms, (i) 
Each toilet facility (closet) shall occupy 
a separate compartment, which should 
be equipped with a door, latch, and 
clothes hanger. 

(ii) The walls of compartments or par¬ 
titions between fixtures may be less than 
the height of room walls, but the top shall 
not be less than 6 feet from the floor and 
the bottom not more than 1 foot from 
the floor. 

(iii) The door to every toilet room 
shall be fitted with an effective self-clos¬ 
ing device, and the entrance to the toilet 
room shall be so screened that the inter¬ 
ior of the toilet room is not visible from 
the workroom. 

(iv) In all toilet rooms installed after 
July 1, 1971, the floors and side walls, to 
a height of at least 6 inches, including 
the angle formed by the floor and side 
walls, shall be of watertight construction. 

(v) The floors, walls, ceilings, parti¬ 
tions. and doors of all toilet rooms shall 
be of a finish that can be easily cleaned. 
In installations made after July 1, 1971, 
cove bases shall be provided to facilitate 
cleaning. 

(vi) Toilet rooms, except those in work 
places accessible to men only, shall be 
completely enclosed with solid material 
that is nontransparent from the outside. 

(3) Construction and installation of 
toilet facilities, (i) Every water closet 
bowl shall be set entirely free and open 
from all enclosing structures and shall 
be so installed that the space around the 
fixture can be easily cleaned. This pro¬ 
vision does not prohibit the use of wall- 
hung type water closets. 
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(ii) Every water closet shall have a 
hinged openfront seat made of substan¬ 
tial material having a nonabsorbent fin¬ 
ish. 

f 4 > Chemical closets and privies . 
Chemical closets and privies shall be 
constructed and maintained in accord¬ 
ance with § 1910.143. 

(d) Washing facilities —(1) General. 
Adequate facilities for maintaining per¬ 
sonal cleanliness shall be provided in 
every place of employment. These shall 
be convenient for the employees for 
whom they are provided and shall be 
maintained in a sanitary condition. 

(2) Lavatories. At least one lavatory 
with adequate hot and cold water, pref¬ 
erably from a combination supply fixture, 
shall be provided for every 10 employees 
(men or women) or portion thereof, up to 
100 persons; and over 100 persons one 
lavatory for each additional 15 persons 
or portion thereof. Twenty-four inches 
of sink with individual faucet shall be 
considered as equal to one lavatory. In 
all instances, a suitable cleansing agent 
shall be provided at each wash place. 

(3> Towels. Individual hand towels, or 
• sections thereof, of cloth or paper, shall 
be provided and proper receptacles or 
other sanitary means maintained for the 
disposal of used towels. The provision of 
a towel for general or common use is 
prohibited. 

(e) Change rooms —(1) Separate fa¬ 
cilities. Separate change or dressing 
rooms equipped with Individual clothes 
facilities shall be provided for each sex 
wherever it is the practice to change 
from street clothes or wherever it is nec¬ 
essary to change because the work per¬ 
formed involves exposure to excessive 
dirt, heat, fumes, vapor, or moisture. In 
the event that change rooms are not pro¬ 
vided, facilities shall be furnished for 
hanging outer garments. 

(2) Drying facilities. Where the proc¬ 
ess in which the worker is engaged is 
such that his working clothes become w f et 
or have to be washed between shifts, 
provision shall be made to insure that 
such clothing is dry before reuse. 

<f > Retiring rooms for women. Where 
10 or more women are employed at any 
one time, at least one retiring room shall 
be provided for rest and emergencies. 
Where fewer than 10 women are em¬ 
ployed and a restroom is not furnished, 
some equivalent space shall be provided 
which can be properly screened for pri- 
vacy and made suitable for the use of 
women employees. At least one couch or 
bed shall be provided in every place 
where more than 10 women are em¬ 
ployed. The required number of such beds 
or couches follows: 

10 to 100- 1 bed. 

100 to 250_ 2 beds. 

1 additional bed for each additional 250 
women employees. A minimum of 60 square 
feet of floor space per bed or couch shall be 
provided. 

(g) Lunchrooms —(I) General. In all 
places of employment where employees 
are permitted to lunch on the premises, 
an adequate space suitable for that pur¬ 
pose shall be provided for the maximum 
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number of employees who may use such 
space at one time. Such space shall be 
physically separate from any location 
where there is exposure to toxic materials. 

(2) Waste disposal containers. An ade¬ 
quate number of covered receptacles con¬ 
structed of a smooth, corrosion-resistant, 
easily cleanable, or disposable material, 
shall be provided by the employer and 
used by the employees for the disposal of 
all w f aste food. Such receptacles shall be 
emptied not less than once daily and 
shall be maintained in a clean and sani¬ 
tary manner. 

(3) Location, (i) No food shall be 
stored or eaten w'here there are present 
any toxic materials or substances that 
may be injurious to health. 

(ii) No food shall be stored or eaten in 
any toilet room. 

(in) In every establishment where 
there is exposure to injurious dusts or 
other toxic materials, a separate lunch¬ 
room shall be maintained unless it is con¬ 
venient for the employees to lunch away 
from the premises. The following number 
of square feet per person, based on the 
maximum number of persons using the 
room at one time, shall be required: 


Square feet 

Number of persons per person 

25 and less_ 13. 

25-74.-.-. 12. 

75-149 .-. 11. 

150 and over_ 10. 


Ch) Food handling. All employee food 
service facilities and operations shall 
meet the requirements of “Food Service 
Sanitation Ordinance and Code,” Part V, 
“Food Service Sanitation Manual,” U.S. 
Public Health Service Publication No. 934 
(1965). In all places of employment 
where all or part of the food service is 
provided by vending machines, the food 
dispensed shall be prepared, and the 
machine operated in accordance with the 
requirements of “Vending of Foods and 
Beverages. A Sanitation Ordinance and 
Code,” U.S. Public Health Service Pub¬ 
lication No. 546 (1965). 

§ 1910.112 Temporary labor rumps. 

(a) Site. (1) All sites used for camps 
shall be adequately drained. They shall 
not be subject to periodic flooding, nor 
located within 200 feet of swamps, pools, 
sink holes, or other surface collections of 
water unless such quiescent water sur¬ 
faces can be subjected to mosquito con¬ 
trol measures. The camp shall be located 
so the drainage from and through the 
camp will not endanger any domestic or 
public water supply. All sites shall be 
graded, ditched, and rendered free from 
depressions in which w f ater may become 
a nuisance. 

(2) All sites shall be adequate in size 
to prevent overcrowding of necessary 
structures. The principal camp area in 
which food is prepared and served and 
where sleeping quarters are located shall 
be at least 500 feet from any area in 
which livestock is kept. 

(3) The grounds and open areas sur¬ 
rounding the shelters shall be main¬ 
tained in a clean and sanitary condition 
free from rubbish, debris, waste paper, 
garbage, or other refuse. 


(4> Whenever the camp is closed for 
the season or permanently, all garbage, 
manure, and other refuse shall be col¬ 
lected and so disposed of as to prevent 
nuisance. All abandoned privy pits shall 
be filled with earth and the grounds and 
buildings left in a clean and sanitary 
condition. If privy buildings remain, they 
shall be locked or otherwise secured to 
prevent entrance. 

(b) Shelter. (1) Every shelter in the 
camp shall be constructed in a manner 
which w r ill provide protection against the 
elements. 

(2) Each room used for sleeping pur¬ 
poses shall contain at east 50 square feet 
of floor space for each occupant. At least 
a 7-foot ceiling shall be provided. 

(3) Beds, cots, or bunks, and suitable 
storage facilities such as w'all lockers for 
clothing and personal articles shall be 
provided in every room used for sleep¬ 
ing purposes. Such beds or similar fa¬ 
cilities shall be spaced not closer than 
36 inches both laterally and end to end, 
and shall be elevated at least 12 inches 
from the floor. If double-deck bunks are 
used, they shall be spaced not less than 
48 inches both laterally and end to end 
The minimum clear space between the 
lower and upper bunk shall be not less 
than 27 inches. Triple-deck bunks are 
prohibited. 

(4) The floors of each shelter shall be 
constructed of wood, asphalt, or con¬ 
crete. Wooden floors shall be of smooth 
and tight construction. The floors shall 
be kept in good repair. 

(5) All wooden floors shall be elevated 
not less than 1 foot above the ground 
level at all points to prevent dampness 
and to permit free circulation of air 
beneath. 

(6) Nothing in this section shall be 
construed to prohibit “banking” with 
earth or other suitable material around 
the outside walls in areas subject to 
extreme low T temperatures. 

(7) All living quarters shall be provided 
with windows the total of which shall 
be not less than one-tenth of the floor 
area. At least one-half of each window 
shall be so constructed that it can be 
opened for purposes of ventilation. 

(8) All exterior openings shall be 
effectively screened with 16-mesh ma¬ 
terial. All screen doors shall be equipped 
with self-closing devices. 

(9> In a room w'here workers cook, 
live, and sleep a minimum of 100 square 
feet per person shall be provided. Sani¬ 
tary facilities shall be provided for stor¬ 
ing and preparing food. 

(10) In camps where cooking facili¬ 
ties are used in common, stoves (in ratio 
of one stove to 10 persons or one stove 
to two families) shall be provided in an 
enclosed and screened shelter. Sanitary 
facilities shall be provided for storing 
and preparing food. 

(11) All heating, cooking, and w’ater 
heating equipment shall be installed in 
accordance with State and local ordi¬ 
nances, codes, and regulations govern¬ 
ing such installations. If a camp is used 
during cold weather, adequate heating 
equipment shall be provided. 
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(c) Water supply. (1) An adequate 
and convenient water supply, approved 
by the appropriate health authority, shall 
be provided in each camp for drinking, 
cooking, bathing, and laundry purposes. 

(2) A water supply shall be deemed 
adequate if it is capable of delivering 
35 gallons per person per day to the 
campsite at a peak rate of 2 !4 times the 
average hourly demand. 

(3) The distribution lines shall be 
capable of supplying water at normal 
operating pressures to all fixtures for 
simultaneous operation. Water outlets 
shall be distributed throughout the camp 
in such a manner that no shelter is more 
than 100 feet from a yard hydrant if 
water is not piped to the shelters. 

<4) Where water under pressure is 
available, one or more drinking foun¬ 
tains shall be provided for each 100 oc¬ 
cupants or fraction thereof. The con¬ 
struction of drinking fountains shall 
comply with ANSI Standard Specifica¬ 
tions for Drinking Fountains, Z4.2-1942. 
Common drinking cups are prohibited. 

(d) Toilet facilities. (1) Toilet facil¬ 
ities adequate for the capacity of the 
camp shall be provided. 

(2) Each toilet room shall be located 
so as to be accessible without any indi¬ 
vidual passing through any sleeping 
room. Toilet rooms shall have a window 
not less than 6 square feet in area open¬ 
ing directly to the outside area or other¬ 
wise be satisfactorily ventilated. All 
outside openings shall be screened with 
16-mesh material. No fixture, water 
closet, chemical toilet, or urinal shall be 
located in a room used for other than 
toilet purposes. 

(3) A toilet room shall be located 
within 200 feet of the door of each sleep¬ 
ing room. No privy shall be closer than 
100 feet to any sleeping room, dining 
room, lunch area, or kitchen. 

<4) Where the toilet rooms are shared, 
such as in multifamily shelters and in 
barracks type facilities, separate toilet 
rooms shall be provided for each sex. 
These rooms shall be distinctly marked 
“for men” and “for women” by signs 
printed in English and in the native 
language of the persons occupying the 
camp, or marked with easily understood 
Pictures or symbols. If the facilities for 
each sex are in the same building, they 
shall be separated by solid walls or parti¬ 
tions extending from the floor to the roof 
or ceiling. 

*5) Where toilet facilities are shared, 
the number of water closets or privy 
seats provided for each sex shall be based 
on the maximum number of persons of 
that sex which the camp is designed to 
house at any one time, in the ratio of one 
such unit to each 15 persons, with a 
jnmimum of tw f o units for any shared 
facility. 

(6) Urinals shall be provided on the 
oasis of one unit or 2 linear feet of urinal 
trough for each 25 men. The floor from 
the wall and for a distance not less 
rnan 15 inches measured from the out- 
e <tee of the urinals shall be con- 
true ted of materials impervious to 
jhoisture. Where water under pressure 
is available, urinals shall be provided 


with an adequate water flush. Urinal 
troughs in privies shall drain freely 
into the pit or vault and the construc¬ 
tion of this drain shall be such as to 
exclude flies and rodents from the pit. 

(7) Every water closet installed after 
July 1, 1971, shall be located in a toilet 
room. 

(8) Each toilet room shall be lighted 
naturally, or artificially by a safe type 
of lighting at all hours of the day and 
night. 

(9) An adequate supply of toilet paper 
shall be provided in each privy, water 
closet, or chemical toilet compartment. 

(10) Privies and toilet rooms shall 
be kept in a sanitary condition. They 
shall be cleaned at least daily. 

(e) Sewage disposal facilities. In 
camps where public sewers are avail¬ 
able, all sewer lines and floor drains 
from buildings shall be connected 
thereto. 

(f) Laundry, handwashing, and bath - 
ing facilities. (1) Laundry, handwash¬ 
ing, and bathing facilities shall be pro¬ 
vided in the following ratio: 

(1) Handwash basin per family shel¬ 
ter or per six persons in shared facilities. 

<ii) Showrer head for every 10 per¬ 
sons. 

(iii) Laundry tray or tub for every 
30 persons. 

(iv) Slop sink in each building used 
for laundry, hand washing, and bathing. 

(2) Floors shall be of smooth finish 
but not slippery materials; they shall 
be impervious to moisture. Floor drains 
shall be provided in all shower baths, 
shower rooms, or laundry rooms to re¬ 
move waste water and facilitate clean¬ 
ing. All junctions of the curbing and 
the floor shall be coved. The walls and 
partitions of shower rooms shall be 
smooth and impervious to the height of 
splash. 

(3) An adequate supply of hot and 
cold running water shall be provided for 
bathing and laundry purposes. Facili¬ 
ties for heating water shall be provided. 

(4) Every service building shall be 
provided with equipment capable of 
maintaining a temperature of at least 
70° F. during cold weather. 

(5) Facilities for drying clothes shall 
be provided. 

(6) All service buildings shall be kept 
clean. 

(g) Lighting. Where electric service is 
available, each habitable room in a camp 
shall be provided with at least one ceil¬ 
ing-type light fixture and at least one 
separate floor-or wall-type convenience 
outlet. Laundry and toilet rooms and 
rooms where people congregate shall 
contain at least one ceiling- or w T all-type 
fixture. Light levels in toilet and storage 
rooms shall be at least 20 foot-candles 
30 inches from the floor. Other rooms, 
including kitchens and living quarters, 
shall be at least 30 foot-candles 30 inches 
from the floor. 

(h) Refuse disposal. (1) Fly-tight, 
rodent-tight, impervious, cleanable or 
single service containers, approved by 
the appropriate health authority shall be 
provided for the storage of garbage. At 
least one such container shall be pro¬ 


vided for each family shelter and shall 
be located within 100 feet of each shelter 
on a wooden, metal, or concrete stand. 

(2) Garbage containers shall be kept 
clean. 

(3) Garbage containers shall be emp¬ 
tied when full, but not less than twice a 
w r eek. 

(1) Construction and operation of 
kitchens, dining hall, and feeding facili¬ 
ties. (1) In all camps where central din¬ 
ing or multiple family feeding operations 
are permitted or provided, the food 
handling facilities shall comply with the 
requirements of the “Food Service Sani¬ 
tation Ordinance and Code,” Part V of 
the “Food Service Sanitation Manual,” 
U.S. Public Health Service Publication 
934 (1965). 

(2) A properly constructed kitchen 
and dining hall adequate in size, sepa¬ 
rate from the sleeping quarters of any 
of the workers or their families, shall be 
provided in connection with all food 
handling facilities. There shall be no 
direct opening from living or sleeping 
quarters into a kitchen or dining hall. 

(3) No person with any communicable 
disease shall be employed or permitted to 
work in the preparation, cooking, serv¬ 
ing, or other handling of food, foodstuffs, 
or materials used therein, in any kitchen 
or dining room operated in connection 
w T ith a camp or regularly used by persons 
living in a camp. 

(j) Insect and rodent control. Effec¬ 
tive measures shall be taken to prevent 
infestation by and harborage of animal 
or insect vectors or pests. 

(k) First aid. (1) Adequate first aid 
facilities approved by a health authority 
shall be maintained and made available 
in every labor camp for the emergency 
treatment of injured persons. 

(2) Such facilities shall be in charge 
of a person trained to administer first 
aid and shall be readily accessible for use 
at all times. 

(l) Reporting communicable disease. 
(1) It shall be the duty of the camp 
superintendent to report Immediately to 
the local health officer the name and 
address of any individual in the camp 
known to have or suspected of having a 
communicable disease. 

(2) Whenever there shall occur in any 
camp a case of suspected food poisoning 
or an unusual prevalence of any illness 
in which fever, diarrhea, sore throat, 
vomiting, or jaundice is a prominent 
symptom, it shall be the duty of the 
camp superintendent to report immedi¬ 
ately the existence of the outbreak to 
the health authority by telegram or 
telephone. 

§ 1910.143 Nonwater carriage «li«|M»al 
hvstem#. 

(a) Acceptable industrial disposal sys¬ 
tems. (1) The waste disposal systems de¬ 
scribed in subparagraphs (2), (3), (4). 
(5), (6), or (7) of this paragraph, may 
be used only where not prohibited by 
codes and regulations of local authorities, 
and where water closets are not feasible 
due either to the lack of an adequate 
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water supply or to the location or tem¬ 
porary nature of the operation requir¬ 
ing the facility. The number of units 
required for a place of employment shall 
be as specified in §§ 1910.141 and 
1910.142. 

<2> Privies constructed in conformity 
with paragraph (b) of this section may 
be used for the disposal of human excreta 
where their use will not contaminate 
ground or surface water because of privy 
location, type of soil, or ground-water 
table. 

(3> Chemical toilets constructed in 
conformity with paragraph (c) of this 
section may be used in place of privies 
or where a privy is not permitted due to 
possible contamination of ground and 
surface water. 

*4> Recirculating toilets constructed 
in conformity with paragraph (f) of this 
section may be used in place of privies 
or chemical toilets. 

<5> Combustion toilets constructed in 
conformity with paragraph (e) of this 
section may be used in place of privies, 
chemical toilets, or recirculating toilets. 

<6> Portable toilets constructed in con¬ 
formity with paragraph (g) of this sec¬ 
tion may be used for temporary or mobile 
installations. Such temporary units may 
be: 

<i> Chemical, recirculating, or com¬ 
bustion toilets designed for installation 
in or as an integral part of a skid 
mounted portable privy building, or in 
a separate toilet room, or 

<ii> Portable privies designed for in¬ 
stallation over a manhole of a sanitary 
or a combined waste water sewer system. 

< 7 * A seepage pit constructed in con¬ 
formity with paragraph (d) of this sec¬ 
tion may be used for the disposal of 
waste water from culinary activity, tem¬ 
porary bathing facilities, and clothes 
washing facilities where there is no avail¬ 
able piped water supply. Human excreta 
shall not be discharged into a seepage 
pit. All units described in this paragraph 
shall comply with applicable codes and 
regulations of local authorities. 

•b> Privy specifications. (1) A privy 
pit shall be separated by a minimum dis¬ 
tance of 100 feet between the privy and 
a well, spring, or other source of water 
supply for drinking, bathing, or culinary 
purposes. 

(i) At no time shall the pit bottom of 
a privy extend into ground water, nor 
shall it be constructed within 100 feet 
of the shoreline of any open body of 
water. Phreatic water, such as may be 
found in surface soil at depths of 10 
feet or less, shall not be interpreted as 
ground water unless there is evidence 
of positive directional flow through the 
pit. 

(ii) The privy shall be so located and 
so constructed that no surface water may 
enter into the pit either as runoff or as 
flood water. 

fill) The pit shall be constructed of 
such material and in such a manner as 
to prevent rapid deterioration, provide 
adequate capacity, and facilitate mainte¬ 
nance in a satisfactory manner under or¬ 
dinary conditions of usage. 


(iv) The pit and seat area shall be 
vented by a flue or vent pipe having not 
less than 7 square inches cross-sectional 
area, so as to provide a continuous escape 
of odors. 

< v) The pit shall provide a capacity of 
50 cubic feet for each seat installed in 
the privy building. The vault within 16 
inches of the surface grade shall not be 
counted as part of the 50-cubic-foot 
capacity. 

(vi> Pit cribbing shall fit firmly and 
be in uniform contact with the earth 
walls on all sides, and shall rise at least 
6 inches above the original ground line 
and descend to the full depth of the pit. 
However, pit cribbing below the soil line 
may be omitted in rock formations. 

(vii> An earth plateau shall be con¬ 
structed level with the top of the pit 
cribbing, and extend horizontally for a 
distance of at least 18 inches before slop¬ 
ing to the original ground level. 

(2) Privy building shall be firmly an¬ 
chored, rigidly constructed, and free from 
hostile surface features, such as exposed 
nail points, sharp edges, rough or broken 
boards, etc., and shall provide privacy 
and protection from the elements. It shall 
be ventilated by leaving a 4-inch open¬ 
ing at the top of all the walls just beneath 
the roof. 

(i) The building shall be of fly-tight 
construction, doors shall be self-closing, 
and vent and building openings shall be 
screened with 16-mesh screen of durable 
material. The vent shall extend 12 inches 
above the roof. 

(ii) The seat shall be so spaced as to 
provide a minimum clear space of 24 
inches between each seat in multiple unit 
installations, and shall provide 12 inches 
clear space from the seat opening to the 
side wall in single and multiple units. 

(iii) The seat riser shall have an in¬ 
side clearance of not less than 21 inches 
from the front wall and not less than 
24 inches from the rear wall of the privy 
building. 

(iv) The seat top shall be not less than 
12 inches nor more than 16 inches above 
the floor. 

(v> The seat opening shall be covered 
with an attached, movable toilet seat and 
lid, so constructed and installed that 
when closed it will limit access of in¬ 
sects. and wiiich can be raised to allow 
sanitary use as a urinal. 

(vi) The floor and riser shall be built 
of impervious material or tongue and 
groove lumber, and in a manner to deny 
access of insects. 

(vii) Where electricity is available, 
lighting shall be provided with an inten¬ 
sity of not less than 10 foot-candles 30 
inches above the floor. 

(viii) A conveniently located recep¬ 
tacle or dispenser containing an adequate 
supply of toilet paper shall be provided 
for each seat in each privy building. 

(c) Chemical toilet specifications. (1) 
Rooms, buildings, or shelters housing 
chemical toilets shall be of sound con¬ 
struction and easy to clean, and shall 
provide shelter and privacy. The toilet 
rooms shall be ventilated to the outside 
and adequately lighted, and all openings 


into the toilet room shall be covered with 
16-mesh screen. The minimum require¬ 
ments given in subparagraphs (2> 
through (7) of this paragraph shal apply. 

(2) Caustic receptacles shall be dura¬ 
ble and corrosion proof, and provide a 
minimum capacity of 100 gallons per 
seat. 

(3) The caustic receptacle charge per 
seat shall be a minimum of 25 pounds of 
caustic dissolved in 10 gallons of water. 

(4) The chemical shall be drained and 
receptacle recharged every 6 months of 
continuous use. or at the beginning of 
each season of operation when in inter¬ 
mittent use. or when three-fourths full, 
whichever occurs first. 

(5) Each seat in the building shall be 
provided with a conveniently located 
agitator. 

< 6 > Receptacles shall be vented as pre¬ 
scribed in paragraph (b)(1) (iv) of this 
section. 

(7) The receptacle shall be equipped 
wdth a manhole external to the privy 
building for cleaning and caustic re¬ 
moval purposes. The manhole shall be 
covered so as to prevent the escape of 
gases and odors. 

(d> Seepage pit construction. (1> 
Seepage pit construction shall conform 
with requirements for privy pit con¬ 
struction in paragraph (b)(1) (i), (ii>. 

(iii), (vi) and (vii) of this section. The 
seepage pit may be filled with stone or 
rubble of not less than nominal 1 inch 
diameter. 

(2) Seepage pits shall be of such di¬ 
mensions as to provide side wall area 
equal to at least 10 square feet per per¬ 
son served by the facility, or such greater 
area as may be required by the health 
agency having jurisdiction. 

(3) Temporary piping connections 
from sinks or shower platforms may be 
discharged beneath the floor if they have 
traps in accordance with the provisions 
of American National Standard National 

| Plumbing Code, A 40.8-1955. 

(4 > The platform covering the seepage 
pits shall be built of impervious material 
and in a manner to exclude insects. 

(5> The platform shall be provided 
with an opening at least 1 foot in each 
dimension and have a rim at least 1 inch 
above the floor to prevent precipitation 
from accumulating on the platform floor. 

(6) The platform opening shall be 
covered with a self-closing lid, so con¬ 
structed that it can be easily opened by 
foot or hand, and so installed that w T lien 
•closed it will exclude insects and fit 
closely over the raised rim of the opening. 

(e) Combustion toilet. (1) Combustion 
toilets and combustion toilet buildings, 
rooms, or shelters shall conform to the 
applicable specifications given for chem¬ 
ical toilets in paragraph (c) of tins 
section. 

(2) All external surfaces, including 
bow T l and hopper, shall be easy to clean. 

(3) The residue must be sterile and 

inert. , 

(4) The flue effluents must be free oi 
bacteria 

(5) The combustion system and all 
fuel and electrical parts shall be safe 
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and in compliance with applicable gas 
and electrical codes of local authorities. 
Where such codes do not exist, the in¬ 
stallations shall comply with the Ameri¬ 
can National Standard National Electri¬ 
cal Code, Cl-1968 <NFPA No. 70-1968). 

(t) Recirculating toilet specifications. 
< 1) Recirculating toilet buildings, rooms, 
or shelters shall conform to the appli¬ 
cable specifications given for chemical 
toilets in paragraph (c) of this section. 

(2) All materials, bowl, piping, and 
fittings shall be corrosion resistant. 

(3) Waste passages shall have smooth 
surfaces and be free of obstructions, re¬ 
cesses, or chambers that would permit 
fouling. 

(4) Flushing shall be accomplished by 
a single control so arranged as to be 
operated without special knowledge or 
effort. 

(5) Recirculating toilets shall conform 
to "Self-Contained, Electrically Oper¬ 
ated Recirculating. Chemically Con¬ 
trolled Toilet.” International Association 
of Plumbing and Mechanical Officials 
Trailer Standard TSC 12-65. 

(6) The unit shall be maintained and 
cleaned; and water, filter, and odor¬ 
controlling chemical shall be replaced 
in accordance with the instructions of 
the manufacturer. 

(g) Portable toilet construction. (1) 
A portable toilet may comprise the seat 
and its treatment unit to be installed 
in a structure, or it may comprise an 
entire prefabricated, skid mounted, or 
otherwise portable structure containing 
a seat or treatment units with seat. 

(2) No pit, tank, or other subsurface 
structure shall be construed as part of a 
portable toilet. 

(i) Portable privies must be installed 
over a pit conforming to paragraph 
<b) (1) of this section, or a manhole that 
is part of a sanitary or combined waste 
water disposal system. 

(ii) No portable toilet shall discharge 
into a storm sewer. 

(3) A portable building shall be rigidly 
constructed, ventilated by a screened 
opening or a vent having a cross-sec¬ 
tional area of at least 1 square foot per 
seat, and equipped with a floor, riser, and 
seat meeting the requirements of para¬ 
graph (b) (2) of this section or an equiv¬ 
alent individual stool and seat in pre¬ 
fabricated metal, fiber glass, plastic, or 
ceramic material. 

<i) The structure shall provide privacy 
and protection from the elements. 

<ii> An airtight seal shall be provided 
between the structure base and any pit, 
receptacle, or manhole over which it is 
Placed. 

fiii) Ventilation of the pit, receptacle, 
or manhole shall conform to paragraph 
( b> (1) (iv) of tills section. 

14) a portable toilet shall be provided 
with facilities, requisite to its construc¬ 
tion, for the removal of chemicals, ash, 
or residue. All surfaces subject to soil¬ 
ing shall be readily accessible and easily 
cleaned. 

> 1910.144 Safely color code for mark¬ 
ing physical hazards. 

<a) Color identification —(1) Red. Red 
snail be the basic color for the identifica¬ 
tion of: 
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(i) Fire protection equipment and ap¬ 
paratus. (a) Fire alarm boxes ‘pull 
boxes). 

(b) Fire blanket boxes. 

(c) Fire buckets or pails. 

(d) Fire exit signs. 

(e) Fire extinguishers (if painting the 
extinguisher is impractical or .undesir¬ 
able, color should be used on the hous¬ 
ing, wall, or support to identify the 
location). 

(/) File hose locations ‘color should 
be used on the reel, supports, or housing 
but not on the hose ). 

( g ) Fire hydrants (industrial). 

<7i) Fire pumps. 

(1) Fire sirens. 

(?) Post indicator valves for sprinkler 
system (it is suggested that if a traffic 
hazard is involved, the top should be 
colored red, and the barrel or post yel¬ 
low and black stripes ). 

(k) Sprinkler piping. (See ANSI 
Standard Scheme for the Identification 
of Piping Systems, A13.1-1956.) 

(ii) Danger. Safety cans or other port¬ 
able containers of flammable liquids 
having a flashpoint at or below 80 ’ F. 
table containers of flammable liquids 
(open cup tester), excluding shipping 
containers, shall be painted red with 
some additional clearly visible identifi¬ 
cation either in the form of a yellow band 
around the can or the name of the con¬ 
tents conspicuously stenciled or painted 
on the can in yellow. Red lights shall be 
provided at barricades and at temporary 
obstructions, as specified in ANSI 
Safety Code for Building Construction, 
A10.2-1944. Danger signs shall be painted 
red. 

(iii) Stop. Emergency stop bars on 
hazardous machines such as rubber mills, 
wire blocks, flat work ironers, etc., shall 
be red. Stop buttons or electrical switches 
used for emergency stopping of machin¬ 
ery shall be red. 

(2) Orange. Orange shall be used as 
the basic color for designating dangerous 
parts of machines or energized equip¬ 
ment which may cut, crush, shock, or 
otherwise injure and to emphasize such 
hazards when enclosure doors are open 
or when gear belt, or other guards around 
moving equipment are open or removed, 
exposing unguarded hazards. 

(3) Yellow. Yellow shall be the basic 
color for designating caution and for 
marking physical hazards such as: 
Striking against, stumbling, falling, 
tripping, and ‘‘caught in between.” 
Solid yellow, yellow f and black stripes, 
yellow and black checkers (or yellow' with 
suitable contrasting background) should 
be used interchangeably, using the com¬ 
bination which will attract the most at¬ 
tention in the particular environment. 

(4) Green. Green shall be used as the 
basic color for designating "Safety” and 
the location of first aid equipment < other 
than firefighting equipment). 

(5) Blue. Blue shall be the basic color 
for designating caution, limited to warn¬ 
ing against the starting, the use of, or the 
movement of equipment under repair or 
being worked upon. 

(6) Purple. Purple shall be the basic 
color for designating radiation hazards. 
"Radiation” as used in this subparagraph 
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refers to radiation types such as X-ray, 
alpha, beta, gamma, neutron, proton, 
deutron, and meson. Yellow should be 
used in combination with purple for 
markers such as tags, labels, signs, and 
floor markers. 

(7) Black, white , or combinations of 
black and white. Black, w r hite, or a com¬ 
bination of these two, shall be the basic 
colors for the designation of traffic and 
housekeeping markings. Solid wiiite. solid 
black, single color striping, alternate 
stripes of black and white, or black and 
white checkers should be used in accord¬ 
ance with local conditions. 

(b) Color specifications. Colors shall 
meet the tests specified in section 3, 
Color Definitions, of ANSI Z53.1-1967. 
Safety Color Code for Marking Physical 
Hazards. 

§ 1910.145 Specifications for accident 
prevention si^ns and ta&s. 

(a) Scope. (1) These specifications ap¬ 
ply to the design, application, and use of 
signs or symbols (as included in para¬ 
graphs (c) through (e) of this section) 
intended to indicate and, insofar as pos¬ 
sible, to define specific hazards of a na¬ 
ture such that failure to designate them 
may lead to accidental injury to workers 
or the public, or both, or to property 
damage. These specifications are in¬ 
tended to cover all safety signs except 
those designed for streets, highways, 
railroads, and marine regulations. These 
specifications do not apply to plant bul¬ 
letin boards or to safety posters. 

(2) All new signs and replacements of 
old signs after July 1, 1971, shall be in 
accordance writh these specifications. 

(b) Definitions. As used in this section, 
the word "sign” refers to a surface on 
which letters or other markings appear, 
prepared for the warning of, or safety 
instructions of, industrial workers or 
members of the public who may be ex¬ 
posed to hazards. Excluded from this 
definition, however, are news releases, 
displays commonly knowm as safety 
posters, and bulletins used for employee 
education. 

(c) Classification of signs according to 
use —(1) Danger signs, (i) Danger signs 
should be used only where an immediate 
hazard exists. There shall be no varia¬ 
tion in the type of design of signs posted 
to warn of specific dangers and radia¬ 
tion hazards. 

(ii) All employees shall be instructed 
that danger signs indicate immediate 
danger and that special precautions are 
necessary. 

(2) Caution signs, (i) Caution signs 
shall be used only to warn against po¬ 
tential hazards or to caution against un¬ 
safe practices. 

(ii) All employees shall be instructed 
that caution signs indicate a possible 
hazard against which proper precaution 
should be taken. 

(3) Safety instruction signs. Safety in¬ 
struction signs shall be used w r here there 
is a need for general instructions and 
suggestions relative to safety measures. 

(d) Sign design and colors —(1) De¬ 
sign features. The colors, proportions, 
and location of the identification panels 
on each sign shall be in accordance with 
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this paragraph. All signs shall be fur¬ 
nished with rounded or blunt comers 
and shall be free from sharp edges, 
burrs, splinters, or other sharp projec¬ 
tions. The ends or heads of bolts or 
other fastening devices shall be located 
in such a way that they do not constitute 
a hazard. When conditions warrant the 
use of a sign size not covered in the 
following tables, the ratio of the depth 
of the identifying panel (Danger, Cau¬ 
tion. etc.) to the width of the sign shall 
be as established in Tables J-l to J-4. 

(2) Danger signs, (i) The colors red. 


glossy samples as specified in Table 1 
of Fundamental Specification of Safety 
Colors for CIE Standard Source "C’\ 
American National Standard Z53.1-1967. 

(ii) Standard Proportions shall be as 
indicated in Table J-l, and format shall 
be as in Fig. J-l. 



Fig. J-l 


(iii) Format shall be as in Figure J-2. 
Sign proportions shall be the same as 
those for danger signs in Table J-l. 

(4) Caution signs, (i) Standard color 
of the background shall be yellow; and 
the panel, black with yellow letters. Any 
letters used against the yellow back¬ 
ground shall be black. The colors shall be 
those of opaque glossy samples as speci¬ 
fied in Table 1 of American National 
Standard Z53.1-1967. 

(ii) Standard proportions shall be as 
indicated in Table J-2, and format shall 
be as in Figure J-4. 


black, and white shall be those of opaque 


Danger Sign 


•Table J-i— Standard Proportion* fop. Danger Signs 


Sign sUe, inches 
Height Width 


Black rectangular 
panel, inches 

Height Width 


Red oval, Inches 
Height Width 


Word danger, Maximum space 

height inches available for sign 

wording. inches 


horizontal fattf.kn 



7x 10 

10 x 14 

14 x 20 

20 x 28 

4 H x 13*4 

614 x !<** 
1 *Kx27* 

2U x m 
m x iva 

5 H X 17 

8H x 23« 

ltu 

8 



UPRIGHT PATTERN 


10 X 7 

14 X 10 

20 x 14 

28 X 20 

3 34 x ‘>H 

4Hx 13*4 

6>*x UK 

as# 5 6 * * * * (ii) 

HU 

D/U 

§ 



Table J-2— Standard Proportions for 
Caution Signs 


Sign size Black Word 

indies octangular “Caution” 
height panel, indies height of 
width height width letter, 
inches 


Maximum 
space avail¬ 
able for 
sign wording 
IwloW panel 
inches height 
width 


(3) Radiation warning signs, (i) 
Standard color of the background shall 
be yellow; the panel, reddish purple 
with yellow letters; the symbol, reddish 
purple; any letters used against the 
yellow background shall be black. The 
colors shall be those of opaque glossy 
samples as specified in Table 1 of Amer¬ 
ican National Standard, Z53.1-1967. 


radiation! 

-REDOISH PURPLE 

BLACK LETTERS 

-YELLOW 

RE00ISH PURPLE 


Fig. J-2 

Radiation Warning Sign 


(ii) The standard symbol shall be as 
in Figure J-3. Method of dimensioning, 
design, and orientation of the standard 
symbol (one blade pointed downward 
and centered on the vertical axis) shall 
be executed as illustrated. The symbol 
shall be prominently displayed, and of a 


size consistent with the size of the equip¬ 
ment or material or area to which it is 
attached. 



Fig. J-3 

Standard Radiation Symbol 


HORIZONTAL PATTERN 



UPRIGHT FATTERN 


10 X 7 
14 X 10 
20x14 
28x20 



1 H 

I 


is 

24 



(5) Exit signs. Exit signs shall be in 
accordance with § 1910.37(q). 

(6) Safety instruction signs. (i> 
Standard color of the background shall 
be white; and the panel, green with 
white letters. Any letters used against 

the white background shall be black. 

The colors shall be those of opaque 

glossy samples as specified in Table 1 
of American National Standard, Z53.1- 

1967. 

(ii) Standard proportions shall be as 
indicated in Table J-3, and format shall 
be as in Figure J-5. 
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(11) Symbols. Symbols used on signs 
shall follow recognized practices, such 
as in Figure J-8. For radioactive ma¬ 
terials, see symbol in Figure J-3. 


(Not}: The word* “Think” *nd “Be Careful," given Bere, ire only illustration*. Other wording! may Be uied.) 

Fig. J-5 

Safety Instruction Signs 

Table J-3— Standard Proportions for Safety Instruction Signs 


POISON: 



Maximum 

Sign site, Green Word s|>ace Sign sixe, 

Inches, rectangular •'Think ,, available for inches 

height, panel, inches, height of sign wording height, 

width height, width letters, below panel, width 

inches inches height, 
width 


Maximum 

Green Word Word space 

panel, ‘•Be*’ “Careful'’ available for 

Inches, height of height of sign wording 
height, letters, letters, lvlow panel, 

width inches Inches inches, height, 

width 


ELECTRICITY: 




7 x 10 24 x 94 

10x14 34x134 

14 x 20 34x194 
20 x 28 4*» x 274 


% 

24 

3*4 


3 4 x 9*A 
54x134 


144 


o x mi 
X 274 


7x 10 

3 4*94 

14 

Du 

10 x 14 

44 x 134 

1 4 

m 

24i« 

14 x 20 

6 4 x 194 

3«, 

20 x 28 

94 X 274 

34 

44 


24 x 9 *i 
4 x 134 

fi x 111*? 
04 x 27* * 


(7) Directional signs, (i) Standard 
color of the background shall be white; 
and the panel, black with white direc¬ 
tional symbol. Any letters used against 
the white background shall be black. 
The colors shall be those of opaque 
glossy samples as specified in Table 1 
of American National Standard Z53.1- 
1967. 


(ii) Standard proportions shall be as 
indicated in Table J-4, and format shall 
be as in Figure J-6. 


BLACK- 



WHITE 


Fig. J-6 
Directional Signs 

Table J 4 Standard Proportions for Directional Signs 


Sign sin', 
iinhes 

height width 

Black 
rectangular 
fKinel, inches 
height width 


White arrow, Inches 


Maximum space 
for sign 

wording below 
panel height 

Overall 

length 

Anew head 
height width 

Arrow shaft 
height 

Arrow tail 
height width 

m % 14 

9 x 20 

12 x 2# 

15 x 36 

34 x 134 

r s M 

13 $i 

124 

184 

•264 

344 

24 x 3 

34 x 44 

54 x 54 

64 x 64 


24 x 34 

8:s* 

54 x 74 

24 x 134 

34 x 194 

44 x 274 

64 X 354 


(8) In-Plant traffic signs. Regulatory 
and control signs required for the safe 
movement of vehicles and pedestrians 
on thoroughfares on plant property shall 
conform to the standards established in 
American National Standard Manual on 
Uniform Traffic Control Devices for 
Streets and Highways, D6.1-1961. 

(9) Informational signs. Blue shall be 
the standard color for informational 
signs. It may be used as the background 
color for the complete sign or as a panel 
at the top of such types of “Notice” signs, 
which have a white background. The 
colors shall be those of opaque glossy 
samples as specified in Table 1 of Amer¬ 
ican National Standard Z53.1-1967. 

(10) Slow-moving vehicle emblem. 
This emblem (see Fig. J-7) consists of 
a fluorescent yellow-orange triangle 
with a dark red reflective border. The 
yellow-orange fluorescent triangle is a 
highly visible color for daylight expo¬ 
sure. The reflective border defines the 
snape of the fluorescent color in day¬ 
light and creates a hollow red triafigle in 
the path of motor vehicle headlights at 
hight. The emblem is intended as a 
unique identification for, and it shall 
** used only on, vehicles which by de¬ 
sign move slowly (25 m.pjh. or less) on 
the public roads. The emblem is not a 


clearance marker for wide machinery nor 
is it intended to replace required light¬ 
ing or marking of slow-moving vehicles. 
Neither the color film pattern and its 
dimensions nor the backing shall be 
altered to permit use of advertising or 
other markings. The material, location, 
mounting, etc., of the emblem shall be 
in accordance with the American So¬ 
ciety of Agricultural Engineers Emblem 
for Identifying Slow-Moving Vehicles, 
ASAE R276. 1967. 


, . j Dork red 

h— 4 —n reflective 



NOTE: All dimensions are in inches. 

Fig. J-7 

Slow-Moving Vehicle Emblem 


Fig. J-8 

Symbols Used on Signs 


<e> Sign wordings —(1) Examples of 
ivordings. The lists in subparagraphs <3> 
through (7) of this paragraph are in¬ 
tended to serve as a guide for choosing 
the correct sign design for the message 
to be displayed. 

(2) Nature of wording. The wording 
of any sign should be easily read and 
concise. The sign should contain suffi¬ 
cient information to be easily under¬ 
stood. The wording should make a posi¬ 
tive. rather than negative suggestion and 
should be accurate in fact. 

(3) Danger signs. 

Danger—Keep Off, Electric Current. 

Danger—No Smoking, Matches, or Open 

Lights. 

Danger—Men Working Above. 

Danger—Not Room Enough Here to Clear 

Men on Cars. 

Danger—Keep Away. 

Danger—Men in Boiler. 

Danger—Insufficient Clearance. 

Danger—2,300 Volts. 

Danger—Keep Out. 

Danger—Crane Overhead. 

Danger—Keep Off. 

(4) Biological hazard signs. The bio¬ 
logical hazard warning shall be used to 
signify the actual or potential presence 
of a biohazard and to identify equip¬ 
ment. containers, rooms, materials, ex¬ 
perimental animals, or combinations 
thereof, which contain, or are contami¬ 
nated with, viable hazardous agents. For 
the purpose of this subparagraph the 
term “biological hazard.” or “biohazard,” 
shall include only those infectious agents 
presenting a risk or potential risk tx> the 
well-being of man. The biohazard sym¬ 
bol shall be designed and proportioned as 
illustrated in figure J-9. 
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Dimension 

A 

a 

c 

0 

E 

F 

C 

H 

Unit* 

1 

3’/j 

4 

s 

14 

IS 

21 

30 


Fig. J-9 

Symbol for Biological Hazard 

The symbol design shall be a fluorescent 
orange or orange-red color. Background 
color is optional as long as there is suffi¬ 
cient contrast for the symbol to be clearly 
d',ffned. Appropriate wording may be 
vsed in association with the symbol to 
indicate the nature or identity of the 
hazard, name of individual responsible 
for its control, precautionary informa¬ 
tion, etc., but never should this informa¬ 
tion be superimposed on the symbol. 

(5) Caution signs. 

Caution—Do Not operate, Men Working on 
Repairs. 

Caution—Hands Off Switch. Men Working on 
Line. 

Caution—Working on Machines, Do Not 
Start. 

Caution—Goggles Must Be Worn When 
Operating This Machine. 

Caution—This Door Must Be Kept Closed. 
Caution—Electric Trucks, Go Slow. 

Caution—This Space Must Be Kept Clear at 
All Times. 

Caution—Stop Machinery to Clean, Oil, or 
Repair. 

Caution—Keep Aisles Clear. 

Caution—Operators of This Machine Shall 
Wear Snug Pitting Clothing—No Gloves. 
Caution—Close Clearance. 

Caution—Watch Your Step. 

Caution—Electric Fence. 

(6) Safety instruction signs. 

Report All Injuries to the First-Aid Room 
at Once. 

Walk—Don’t Run. 

Report All Injuries No Matter How Slight. 
Think, If Safe Go Ahead. 

Make Your Work Place Safe Before Starting 
the Job. 

Report All Unsafe Conditions to Your Fore¬ 
man. 

Help Keep This Plant Safe and Clean. 

(7) Directional signs. 

This Way Out (below arrow panel). 

This Way (inside arrow) Out (below arrow 
panel). 

Fire Exit (below arrow panel). 

Fire (inside arrow) Extinguisher (below 
arrow panel). 


To the (inside arrow) Fire Escape (below 
arrow panel). 

To the (inside arrow) First Aid (below arrow 
panel). 

Manway (below arrow panel). 

This Way to (inside arrow) First-Aid Room 
(below arrow panel). 

(8) Informational signs. 

No Trespassing Under Penalty of the Law. 
This Elevator Is for Freight Only. Not for 
Passengers. 

No Admittance Except to Employees on Duty. 
No Admittance. 

No Admittance. Apply at Office. 

No Trespassing. 

Men. 

Women. 

For Employees Only. 

Office. 

Note: When sign wordings such as those 
listed in this section are contemplated, care 
should be taken to be sure that they are suit¬ 
able for the particular location at which the 
sign Is to be placed and that wording meets 
the requirements of the intended purpose. 
When there is a reasonable doubt, a sign of 
a standard design should be used. 

(f) Accident prevention tags —(1) 
Scope <tnd purpose, (i) The tags are a 
temporary means of warning all con¬ 
cerned of a hazardous condition, defec¬ 
tive equipment, radiation hazards, etc. 
The tags are not to be considered as a 
complete warning method, but should 
be used until a positive means can be 
employed to eliminate the hazard; for 
example, a “Do Not Start” tag on power 
equipment shall be used for a few mo¬ 
ments or a very short time until the 
switch in the system can be locked out; a 
“Defective Equipment” tag shall be 
placed on a damaged ladder and immedi¬ 
ate arrangements made for the ladder to 
be taken out of service and sent to the 
repair shop. 

(ii) The purpose of this paragraph is 
to establish a set of specifications for 
tags based on experience and previous 


use. The tags are to be used in industry, 
mercantile establishments, or wherever 
such tags can be utilized to help pre¬ 
vent accidental injury to personnel or 
damage to property, or both. 

(2) Definitions. The word “tag” as 
used in this paragraph refers to a sur¬ 
face (usually card, paper, pasteboard, 
or some temporary or nonpermanent ma¬ 
terial) on which letters or markings, or 
both, appear. These letters or markings, 
or both, are for warning (cautioning) or 
safety instruction of employees who may 
be exposed to hazards. They are to be 
affixed to the device in question by string, 
wire, or adhesive. 

(3) Do not start tags, (i) The stand¬ 
ard background color for Do Not Start 
tags shall be red. (See Fig. J-10.) 

(ii) Letters shall be white or grey or 
etched, provided that a long lasting and 
sharp contrast results. 

(iii) Do Not Star tags shall be placed 
in a conspicuous location or shall be 
placed in such a manner that they effec¬ 
tively block the starting mechanism 
which would cause hazardous conditions 
should the equipment be energized. 

(4) Danger tags. (i) Danger tags 

should be used only where an immediate 
hazard exists. There should be no varia¬ 
tion in the type of design of tags posted 
or hung to warn of specific dangers. (See 
Fig. J-ll.) 

(ii) All employees should be instructed 
that Danger tags indicate immediate 
danger and that special precautions are 
necessary. 

(5) Caution tags, (i) Caution tags 
should be used only to warn against po¬ 
tential hazards or to caution against 
unsafe practices. (See Fig. J-12.) 

(ii) All employees should be instructed 
that Caution tags indicate a possible 
hazard against which proper precautions 
should be taken. 



white letters on 
red square 

Fig. j.-io 

Do Not Start Tag 





White tag 
white letters on 
red oval with a 
bjack square 
Fig.j-u • 

Danger Tag 



yellow letters on a 
black background 

Fig. j-12 
Caution Tag 


(6) Out of order tags. Out of Order 
tags should be used only for the specific 
purpose of indicating that a piece of 
equipment, machinery, etc., is out of 
order and to attempt to use it might 
present a hazard. (See Fig. J-13.) 


(7) Radiation tags. (1) The standard 
background for Radiation tags shall be 
yellow; the panel shall be reddish pur¬ 
ple. Any letters used against the yellow 
background shall be black. The colors 
•shall be those of opaque glossy samples as 
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specified in Table 1, Fundamental Speci¬ 
fication of Safety Colors for CIE Stand¬ 
ard Source “C” American National 
Standard Safety Color Code for Marking 
Physical Hazards and the Identification 
of Certain Equipment, Z53.1-1967. 

(ii) The method of dimension, design, 
and orientation of the standard symbol 
(one blade pointed downward and cen¬ 
tered on the vertical axis) shall be exe¬ 
cuted as illustrated in Figure J-14. The 
symbol shall be prominently displayed 
and of a size consistent with the size 
of the equipment or area in which it is 
to be used. 

(8) Biological hazard tags . (i) The 
standard background color for the Bio¬ 


logical Hazard symbol is optional as long 
as there is sufficient contrast for the 
symbol to be clearly defined. The symbol 
design (see Fig. J-15) shall be a fluores¬ 
cent orange or orange-red color. 

(ii) The biological Hazard tag shall be 
used to signify the actual or potential 
presence of a biohazard, to identify 
equipment, containers, rooms, materials, 
experimental animals, or combinations 
thereof, which contain or are contami¬ 
nated with viable hazardous agents. 

(iii) For the purpose of this subpar¬ 
agraph the term “biological hazard’' 
shall include only those infectious agents 
presenting a risk or potential risk to the 
well-being of man. 



White tag 
white letters on 
black background 


Fig. J-13 
Out of Order Tag 




RADIATION 


£> c A 


Yellow tag 
yellow letters in 
reddish-purple panel 
(Added wording in black 
on yellow background) 

Fig. J-14 
Radiation Tag 



White tag 
black letters on 
fluorescent-orange 
background and 
symbol 

Fig. J-15 

Biological Hazard Tag 


§ 1910.147 Sources of standard*. 


The standards in this Subpart J are 
derived from the following sources: 


Sec. 

1910.141 

1910.142 


1910.143 


1910.144 _ 

1910.145 
(a)-(e). 

1910.145(f) ... 


Source 

ANSI Z4.1-1968, Minimum 
Requirements for Sani¬ 
tation In Places of Em¬ 
ployment. 

ANSI Z4.4—1968. Minimum 
Requirements for Sani¬ 
tation in Temporary 
Labor Camps. 

ANSI Z4.3-1970, Minimum 
Requirements for Non- 
Water Carriage Disposal 
Systems. 

ANSI Z53.1-1967, Safety 
Color Code for Marking 
Physical Hazards. 

ANSI Z35.1-1968, Specifi¬ 
cations for Accident Pre¬ 
vention signs. 

ANSI Z35.2-1968, Specifica¬ 
tions for Accident Pre¬ 
vention Tags. 


8 1910.148 Standards organizations. 

Standards and specifications of the fol- 
lowing organizations have been refer¬ 
enced in this Subpart J: 


American National Standards Institute, 1430 
Broadway, New York, NY 10018. 
national Association of Plumbing and Me¬ 
chanical Officials. 5032 Alhambra Avenue, 
Los Angeles, CA 90032. 


American Society of Agricultural Engineers, 

2950 Niles Road, Post Office Box 229, St. 

Joseph, MO 49085. 

Subpart K—Medical and First Aid 

§ 1910.151 Medical services and first 
aid. 

(a) Employer shall insure the ready 
availability of medical personnel for ad¬ 
vice and consultation on matters of plant 
health. 

(b) In the absence of an infirmary, 
clinic, or hospital in near proximity to 
the workplace which is used for the treat¬ 
ment of all injured employees, a person 
or persons shall be adequately trained 
to render first aid. First aid supplies ap¬ 
proved by the consulting physician shall 
be readily available. 

(c) Where the eyes or body of any 
person may be exposed to injurious cor¬ 
rosive materials, suitable facilities for 
quick drenching or flushing of the eyes 
and body shall be provided within the 
work area for immediate emergency use. 

§ 1910.152 [Reserved] 

§1910.153 Sources of stundurd*. 

The standard in 5 1910.151 is derived 
from 41 CFR 50-204.6. 


Subparf L—Fire Protection 

§ 1910.156 Definitions iippliculde to lliis 
subpart. 

(a) “Class A fires” are fires in or¬ 
dinary combustible materials, such as 
wood, cloth, paper, and rubber. 

(b) “Class B fires” are fires in flam¬ 
mable liquids, gases, and greases. 

(c) “Class C fires” are fires which 
involve energized electrical equipment 
where the electrical nonconductivity of 
the extinguishing media is of importance. 
(When electrical equipment is deener¬ 
gized, extinguishers for Class A or B fires 
may be used safely.) 

(d) “Class D fires” are fires in com¬ 
bustible metals, such as magnesium, 
titanium, zirconium, sodium, and 
potassium. 

(e) Classification of portable fire ex¬ 
tinguishers: “Portable fire extinguishers” 
are classified for use on certain classes of 
fires and rated for relative extinguishing 
effectiveness at a temperature of plus 
70° F. by nationally recognized test¬ 
ing laboratories. This is based upon the 
preceding classification of fires and the 
fire extinguishment potentials as deter¬ 
mined by fire tests. 

Note: The classification and rating sys¬ 
tem described in this section la that used by 
Underwriters' Laboratories, Inc. and Under¬ 
writers Laboratories of Canada and is based 
on extinguishing preplanned fires or deter¬ 
mined size and description as follows: 

(i) Class A rating—Wood and excelsior 
fires excluding deep-seated conditions. 

(ii) Class B rating—Two-inch depth 
gasoline fires in square pans. 

(Ill) Class C rating—No fire test. Agent 
must be a nonconductor of electricity. 

(lv) Class D rating—Special tests on 
specific combustible metal fires. 

(f) A “light hazard” is a situation 
where the amount of combustibles or 
flammable liquids present is such that 
fires of small size may be expected. These 
may include offices, schoolrooms, 
churches, assembly halls, telephone ex¬ 
changes, etc. 

(g) An “ordinary hazard” is a situa¬ 
tion where the amount of combustibles 
or flammable liquids present is such that 
fires of moderate size may be expected. 
These may include mercantile storage 
and display, auto showrooms, parking 
garages, light manufacturing, ware¬ 
houses not classified as extra hazard, 
school shop areas, etc. 

(h) An “extra hazard” is a situation 
where the amount of combustibles or 
flammable liquids present is such that 
fires of severe magnitude may be ex¬ 
pected. These may include woodwork¬ 
ing, auto repair, aircraft servicing, ware¬ 
houses with high-piled (14 feet or 
higher) combustibles, and processes such 
as flammable liquid handling, painting, 
dipping, etc. 

(i) Sprinkler system: A “sprinkler 
system,” for fire protection purposes, is 
an integrated system of underground 
and overhead piping designed in accord¬ 
ance with fire protection engineering 
standards. The system includes a suit¬ 
able water supply, such as a gravity 
tank, fire pump, reservoir, or pressure 
tank and/or connection by underground 
piping to a city main. The portion of the 
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sprinkler system above ground is a net¬ 
work of specially sized or hydraulically 
designed piping installed in a building, 
structure or area, generally overhead, 
and to which sprinklers are connected 
in a systematic pattern. The system in¬ 
cludes a controlling valve and a device 
for actuating an alarm when the system 
is in operation. The system is usually 
activated by heat from a fire and dis¬ 
charges water over the fire area. 

Note: The design and installation of 
water supply facilities such as gravity tanks, 
fire pumps, reservoirs, or pressure tanks, and 
underground piping are covered by NFPA 
Standards No. 22-1970, Water Tanks For 
Private Fire Protection; No. 20-1970. Installa¬ 
tion of Centrifugal Fire Pumps and No. 
24-1970, Outside Protection. 

(j) Sprinkler alarms: A “sprinkler 
alarm” unit is an assembly of apparatus 
approved for the service and so con¬ 
structed and installed that any flow of 
water from a sprinkler system equal to 
or greater than that from a single auto¬ 
matic sprinkler will result in an audible 
alarm signal on the premises. 

<*k) Class of service—standpipe sys¬ 
tems: “Standpipe systems” are grouped 
into three general classes of service for 
the intended use in the extinguishment 
of fire. 

(1) Class I: For use by fire depart¬ 
ments and those trained in handling 
heavy fire streams (2^-inch hose). 

(2) Class n: For use primarily by $he 
building occupants until the arrival of 
the fire department (small hose). 

(3) Class III: For use by either fire 
departments and those trained in han¬ 
dling heavy hose streams or by the build¬ 
ing occupants. 

(1) Class I service: “Class I service” 
is a standpipe system capable of fur¬ 
nishing the effective fire streams re¬ 
quired during the more advanced stages 
of fire on the inside of buildings or for 
exposure fire. 

(m> Class II service: “Class n serv¬ 
ice” is a standpipe system which affords 
a ready means for the control of in¬ 
cipient fires by the occupants of build¬ 
ings during the nighttime and holidays. 

(n) Class III service: “Class III serv¬ 
ice” is a standpipe system capable of 
furnishing the effective fire streams re¬ 
quired during the more advanced stages 
of fire on the inside of buildings as well 
as providing a ready means for the con¬ 
trol of fires by the occupants of the 
building. 

(o) Standpipe systems: “Standpipe 
systems” are usually of the following 
types: 

(1) A wet standpipe system having a 
supply valve open and water pressure 
maintained at all times. 

(2) A standpipe system so arranged 
through the use of approved devices as 
to admit water to the system automat¬ 
ically by opening a hose valve. 

(3) A standpipe system arranged to 
admit water to the system through man¬ 
ual operation of approved remote control 
devices located at each hose station. 

(4) Dry standpipe having no perma¬ 
nent water supply. 

See also paragraph (k) of this section. 
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(p) Type I storage: “Type I storage” 
is that in which combustible commodities 
or noncombustible commodities involv¬ 
ing combustible packaging or storage 
aids are stored not over 15 feet high in 
solid piles or not over 12 feet high in 
piles that contain horizontal channels. 
Minor quantities of commodities of haz¬ 
ard greater than ordinary combustibles 
may be included without affecting this 
general classification. 

<q> Type II storage: “Type n storage” 
is that in which the stored commodities, 
packaging, and storage aids are non¬ 
combustible or contain only a small con¬ 
centration of combustibles which are 
incapable of producing a fire that would 
cause appreciable damage to the com¬ 
modities stored or to noncombustible 
wall, floor or roof construction. Ordinary 
combustible commodities in completely 
sealed noncombustible containers may 
qualify in this classification. General 
commodity storage that is subject to fre¬ 
quent changing and storage of combust¬ 
ible packaging and storage aids is ex¬ 
cluded from this category. 

(r> Type I storage: “Type I storage” 
is that in which combustible commodities 
or noncombustible commodities involv¬ 
ing combustible packaging or storage aids 
are stored over 15 feet but not more than 
21 feet high in solid piles or over 12 feet 
but not more than 21 feet high in piles 
that contain horizontal channels. Minor 
quantities of commodities of hazard 
greater than ordinary combustibles may 
be included without affecting this gen¬ 
eral classification. 

(s) “Approved”: “Approved” means 
listed or approved by: (1) At least one 
of the following nationally recognized 
testing laboratories: Factory Mutual En¬ 
gineering Corp.; Underwriters' Labora¬ 
tories, Inc., or (ii) Federal agencies such 
as Bureau of Mines, Department of the 
Interior: Department of Transportation; 
or U.S. Coast Guard, which issue approv¬ 
als for such equipment. 

Portable Fire Suppression Equipment 
§ 1910.137 Portable fire extinguishers. 

(a> General requirements —(1) Oper¬ 
able condition . Portable extinguishers 
shall be maintained in a fully charged 
and operable condition, and kept in their 
designated places at all times when they 
are not being used. 

(2) Location. Extinguishers shall be 
conspicuously located where they will be 
readily accessible and immediately avail¬ 
able in the event of fire. They shall be 
located along normal paths of travel. 

(3> Marking o/ location. Extinguishers 
shall not be obstructed or obscured from 
view. In large rooms, and in certain loca¬ 
tions where visual obstruction cannot be 
completely avoided, means shall be 
provided to indicate the location 
and intended use of extinguishers 
conspicuously. 

(4) Marking of extinguishers. If ex¬ 
tinguishers intended for different classes 
of fire are grouped, their intended use 
shall be marked conspicuously to insure 
choice of the proper extinguisher at the 
time of a fire. 

(5) Mounting of Extinguishers. Extin¬ 
guishers shall be installed on the hangers 


or in the brackets supplied, mounted in 
cabinets, or set on shelves unless the ex¬ 
tinguishers are of the wheeled type. 

(6) Height of mounting. Extinguishers 
having a gross weight not exceeding 40 
pounds shall be installed so that the top 
of the extinguisher is not more than 5 
feet above the floor. Extinguishers hav¬ 
ing a gross weight greater than 40 pounds 
(except wheeled types) shall be so in¬ 
stalled that the top of the extinguisher is 
not more than 3*/2 feet above the floor. 

(7) Cabinet mounting. Extinguisher 
mounted in cabinets or wall recesses or 
set on shelves shall be placed in a man¬ 
ner such that the extinguisher operat¬ 
ing instructions face outward. The loca¬ 
tion of such extinguishers shall be 
marked conspicuously. 

(8) Vibrating locations. Extinguishers 
installed under conditions where they 
are subject to severe vibration shall be 
installed in brackets specifically designed 
to cope with this vibration. 

(9) Temperature range. Extinguishers 
shall be suitable for use within a tem¬ 
perature range of at least plus 40° to 
120° Fahrenheit. 

(10) Extreme temperature exposure . 
When extinguishers are installed in lo¬ 
cations subjected to temperatures outside 
the range prescribed in this § 1910.157 
(a) (10), they shall be of a type ap¬ 
proved or listed for the temperature to 
which they will be exposed, or placed in 
an enclosure capable of maintaining the 
temperature within the range prescribed 
in this § 1910.157(a) (10). 

(b) Selection of extinguishers —<1> 
General. The selection of extinguishers 
for a given situation will depend upon the 
character of the fires anticipated, the 
construction and occupancy of the in¬ 
dividual property, the vehicle or hazard 
to be protected, ambient-temperature 
conditions, and other factors. The num¬ 
ber of extinguishers required shall be 
determined by reference to paragraph (c> 
of this section. 

(2) Selection by hazard, (i) Extin¬ 
guishers shall be selected for the specific 
class or classes of hazards to be protected 
in accordance with the following para¬ 
graphs. 

(11) Extinguishers for protecting Class 
A hazards shall be selected from among 
the following: foam, loaded stream, mul¬ 
tipurpose dry chemical, and water types. 
Certain smaller extinguishers which are 
charged with multipurpose dry chemical 
are rated on Class B and Class C fires, 
but have insufficient effectiveness to earn 
the minimum 1-A rating even though 
they have value in extinguishing smaller 
Class A fires. 

Such smaller extinguishers shall not 
be used to meet the requirements of para¬ 
graph (c) (2) (i) of this section. 

(iii) Extinguishers for protection of 
Class B hazards shall be selected from 

the following: Bromotrifluoromethane, 

carbon dioxide, dry chemical, foam, 
loaded stream, and multipurpose dry 
chemical. Extinguishers with ratings less 
than 1-B shall not be considered in de¬ 
termining suitability. 

(iv) Extinguishers for protection of 
Class C hazards shall be selected from the 
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following: bromotrifluoromethane, car¬ 
bon dioxide, dry chemical, and multi¬ 
purpose dry chemical. 

Note: Carbon dioxide extinguishers equip¬ 
ped with metal horns are not considered safe 
for use on fires in energized electrical equip¬ 
ment and, therefore, are not classified for 
use on Class C hazards. 

(v) Extinguishers and extinguishing 
agents for the protection of Class D 
hazards shall be of types approved for use 
on the specific combustible-metal hazard. 

(c) Distribution of portable fire ex¬ 
tinguishers —(1) General, (i) The num¬ 
ber of fire extinguishers needed to pro¬ 
tect a property shall be determined as 
prescribed herein, considering the area 
and arrangement of the building or oc¬ 
cupancy, the severity of the hazard, the 
anticipated classes of fires, and the dis¬ 
tances to be traveled to reach extin¬ 
guishers. 

(ii) Fire extinguishers shall be pro¬ 
vided for the protection of both the 
building structure, if combustible and the 
occupancy hazards contained therein. 

(iii) Required building protection shall 
be provided by fire extinguishers suit¬ 
able for Class A fires. 

(iv) Occupancy hazard protection 
shall be provided by fire extinguishers 
suitable for such Class A, B, C, or D fire 
potentials as may be present. 

(v) Extinguishers provided for build¬ 
ing protection may be considered also for 
the protection of occupancies having a 
Class A fire potential. 

(vi) Combustible buildings having an 
occupancy hazard subject to Class B, 
and/or Class C fires, shall have a stand¬ 
ard complement of Class A fire extin¬ 
guishers as required by Table L-l 
for building protection, plus additional 
Class B and/or Class C extinguishers. 
Where fire extinguishers have more than 
one letter classification (such as 2-A: 
20-B:C), they may be considered to 
satisfy the requirements of each letter 
class. 

<vii) Rooms or areas shall be graded 
generally as light hazard, ordinary haz¬ 
ard, or extra hazard. Limited areas of 
frreater or lesser hazard shall be pro¬ 
tected as required. 

(2) Fire extinguisher size and place¬ 
ment for Class A hazards, (i) Minimal 
sizes of fire extinguishers for the listed 
grades of hazard shall be provided on 
the basis of Table L-l. Extinguishers 
shall be located so that the maximum 
travel distances shall not exceed those 
specified in Table L-l. 

Table L-l 


Basic Maximum 
minimum travel 

distances 
mtln* to e* 


Areas to be protected per 
extinguisher 


, Light Ordinary Extra 

J 0 * tingutehere hazard hazard hazard 
pccmed {.feet) occupancy occupancy occupan- 
(square (square cy (squari 
feet) feet) feet) 


1A_ 

2A.. 

3 A- 

75 

8,000 

Note 1 

Note 1 

75 

5,000 

3,000 

Note 1 

75 

75 

9,000 

11,250 

4,300 

5,000 

3,000 

4,000 

6 A.... 

75 

11,250 

9,000 

6,000 


* !iwcifled in sub - 


(ii) The protection requirements spec¬ 
ified in Table L-l may be fulfilled by 
several extinguishers of lower ratings 
for ordinary or extrahazard occupancies. 

(iii) Where the floor area of a build¬ 
ing is less than that specified in Table 
L-l, at least one extinguisher of the mini¬ 
mum size recommended shall be provided. 

(iv) The protection requirements may 
be fulfilled with extinguishers of higher 
rating provided the travel distance to 
such larger extinguishers shall not ex¬ 
ceed 75 feet. 

(3) Fire extinguisher size and place¬ 
ment for Class B fires other than for fires 
in flammable liquids of appreciable depth. 

(i) Minimal sizes of fire extinguishers 
for the listed grades of hazard shall be 
provided on the basis of Table L-2. Ex¬ 
tinguishers shall be located so that the 
maximum travel distances shall not ex¬ 
ceed those specified in Table L-2. 

Table L-2 


Type of 
hazard 

Basic minimum 
extinguisher 
rating 

Maximum 
travel distance 
to extinguishers 
(feet) 

Light. 

4B 

50 

Ordinary_ 

SB 

50 

Extra.. 

• 12B 

50 


(ii) Two or more extinguishers of 
lower rating, except for foam extin¬ 
guishers, shall not be used to fulfill the 
protection requirements of Table L-2. Up 
to three foam extinguishers may be used 
to fulfill these requirements. 

(iii) The protection requirements may 
be fulfilled with extinguishers of higher 
ratings provided the travel distance to 
such larger extinguishers shall not ex¬ 
ceed 50 feet. 

(4) Fire extinguisher size and place¬ 
ment for Class B fires in flammable liq¬ 
uids of appreciable depth, (i) For flam¬ 
mable liquid hazards of appreciable 
depth (Class B), such as in dip or quench 
tanks. Class B fire extinguishers shall be 
provided on the basis of one numerical 
unit of Class B extinguishing potential 
per square foot of flammable liquid sur¬ 
face of the largest tank hazard within 
the area. 

Note: Appreciable depth la defined as a 
depth of a liquid greater than one-quarter 
inch. 

(ii) Two or more extinguishers of 
lower ratings except for foam extin¬ 
guishers, shall not be used in lieu of the 
extinguisher required for the largest 
tank. Up to three foam extinguishers 
may be used to fulfill these requirements. 

(iii) Scattered or widely separated haz¬ 
ards shall be individually protected if 
the specified travel distances in subpara¬ 
graph (3) (i) of this paragraph are ex¬ 
ceeded. Likewise, extinguishers in the 
proximity of a hazard shall be carefully 
located so as to be accessible in the pres¬ 
ence of a fire without undue danger to 
the operator. 

(5) Fire extinguisher size and place¬ 
ment for Class C hazards, (i) Extinguish¬ 
ers with Class C ratings shall be re¬ 
quired where energized electrical equip¬ 
ment may be encountered which would 


require a nonconducting extinguishing 
media. This will include fire either di¬ 
rectly involving or surrounding electrical 
equipment. Since the fire itself is a Class 
A or Class B hazard the extinguishers 
are sized and located on the basis of 
the anticipated Class A or B hazard. 

(d) Inspection, maintenance, and hy¬ 
drostatic tests —(1) General, (i) The 
owner or occupant of a property in which 
extinguishers are located shall be re¬ 
sponsible for such inspection, mainte¬ 
nance, and testing. 

(ii) For details of conducting needed 
inspections, proper maintenance oper¬ 
ations, and required tests, see NFPA No. 
10A-1970, Maintenance and Use of Port¬ 
able Fire Extinguishers. 

(2) Inspection, (i) Extinguishers shall 
be inspected monthly, or at more fre¬ 
quent intervals when circumstances re¬ 
quire, to insure they are in their desig¬ 
nated places, to insure they have not 
been actuated or tampered with, and to 
detect any obvious physical damage, cor¬ 
rosion, or other impairments. 

(ii) Any extinguishers showing defects 
shall be given a complete maintenance 
check. 

(3) Maintenance, (i) At regular in¬ 
tervals, not more than 1 year apart, or 
when specifically indicated by an in¬ 
spection, extinguishers shall be thor¬ 
oughly examined and/or recharged or 
repaired to insure operability and safety; 
or replaced as needed. 

(ii) Extinguishers removed from the 
premises to be recharged shall be re¬ 
placed by spare extinguishers during the 
period they are gone. 

(ill) Pails or drums of powder-extin¬ 
guishing agents for scoop or shovel ap¬ 
plication to metal fires shall be kept full 
at all times. 

(iv) Each extinguisher shall have a 
durable tag securely attached to show the 
maintenance or recharge date and the 
initials or signature of the person who 
performs this service. 

(4) Hydrostatic tests, (i) If, at any 
time, an extinguisher shows evidence of 
corrosion or mechanical injury, it shall 
be subjected to a hydrostatic pressure 
test, or replaced. 

(ii) For evaluating the condition of 
extinguisher cylinders made to Depart¬ 
ment of Transportation specifications 
(cf. 49 CFR Chapter I), see the Standard 
for Visual Inspection of Compressed Gas 
Cylinders (CGA C-6), published by the 
Compressed Gas Association, 500 Fifth 
Avenue, New York, NY 10036. 

(iii) At intervals not exceeding those 
specified in Table L-3 and subdivisions 

(iv) through (vi) of this subparagraph, 
extinguishers shall be hydrostatically 
tested. The first hydrostatic retest may 
be conducted between the fifth and sixth 
years for those with a designated test 
interval of 5 years. 
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Table L-3 

HYDROSTATIC TEST INTERVAL 
FOR EXTINGUISHERS 

Test interval 


Extinguisher type: year 

Soda-acid_ 8 

Cartridge-operated water and/or anti¬ 
freeze _- 5 

Storage-pressure water and/or anti¬ 
freeze _-__ 5 

Wetting agent_ 5 

Foam _ - 5 

Loaded stream _ 5 

Dry chemical extinguishers with stain¬ 
less steel shells, aluminum shells, or 

soldered-brass shells_ 5 

Carbon dioxide extinguishers- 5 

Dry chemical extinguishers with 
brazed-brass shells, or mild-steel 

shell .. 12 

Bromotrlfluoromethane _ 12 

Dry powder extinguishers for metal 
fires _ 12 


Note: Cylinders under jurisdiction of 
the U.S. Department of Transportation 
(formerly Interstate Commerce Com¬ 
mission) may require hydrostatic test¬ 
ing at more frequent periods. 

(iv) Nitrogen cylinders (or other cyl¬ 
inders used for inert-gas storage), such 
as found on wheeled extinguishers, shall 
be tested at a 5-year interval. 

(v> On those extinguishers which are 
equipped with a shutoff nozzle at the 
outlet end of the hose, a hydrostatic test 
shall be performed on the hose with its 
couplings (but without the discharge 
nozzle) at the test interval specified for 
the unit on which the hose is installed. 

(vi) The test pressure for dry chemical 
and dry powder hose assemblies requir¬ 
ing a hydrostatic test shall be at a test 
pressure of 300 pounds per square inch 
for a 1-minute period. Carbon dioxide 
hose assemblies requiring a hydrostatic 
test shall be at test pressure of 1.250 
p.s.i. for a 1-minute period. 

(vii) Hydrostatic tests are not re¬ 
quired on fire pails, pump-type water 
and/or antifreeze extinguishers, and 
factory-sealed disposable (nonrefillable) 
containers. If such an extinguisher or 
water pail shows evidence of corrosion 
or mechanical injury, it may be unsafe 
or unsuitable for further use and shall 
be replaced with a new unit. 

(viii) The hydrostatic test date shall 
be recorded on a record tag of metal or 
equally durable material, or a suitable 
metallized decal which shall be affixed 
(by a heatless process) to the shell of 
an extinguisher which favorably passes 
the hydrostatic test. The record tag 
shall contain the following information: 
Date of test, test pressure, and name 
or initials of person or agency making 
the test. 

(ix) For extinguishers subjected to an 
original factory test pressure of 350 p.s.i. 
or greater, the test pressure shall be 75 
percent of the factory test pressure (as 
noted on the extinguisher nameplate), 
but in no case less than 300 p.s.i., see 
Table L-4. For extinguishers subjected to 
an original factory test pressure of less 
than 350 p.s.i., the test pressure shall 
be 75 percent of the factory test pressure: 
see Table L-4. Pressure shall be applied 


at a rate of rise to reach the test pres¬ 
sure in approximately 1 minute, and the 
pressure shall be held for 1 minute, after 
which it shall be released. 


Table L~4 


HYDROSTATIC TEST PRESSURE REQUIREMENTS—NON-ICC 
SHELLS. SHELLS NOT SPECIFIED IN U.S. DEPART¬ 
MENT OP TRANSPORTATION REGULATIONS. 
(FORMERLY INTERSTATE COMMERCE COMMISSION) 


Original 

Uequ: '• 

KstinguLsher type 

factory test 
pressure 

hydrostatic t*st 
prcssuur 

All dry chemical mid 

400 p.s.1. or 

75 % of factory 

dry powdor. 

greater. 

350 399 p.s.1. 
Inflow 350 
RjU. 

test pressure. 
300 p.s.i. 

75% of factory 
test pressure. 

Foam 500 p.s.L. 

500. 

375. 

factory test. 

Foam —350 p-s.l. 

350 

. 300. 

factory test 

Soda-acid-500 p.s.i. 

500 

. 375. 

factory test. 

Soda-acid- 350 p.s.1. 
factory tost. 

350 . 

. 300. 

Stored-pressure. or 

400 p.s.i. or 

75% of factory 

cart ridge-operated 

greater. 

test pressure. 

water-type (Includ¬ 

350-399 pJ.l. 

300 p.s.i. 

ing antifreeze and 
loaded-stream). 

below 350. 

76% of factory 
test pressure. 


(x) Carbon dioxide extinguishers, 
nitrogen cylinders, and other cylinders or 
cartridges used for the storage of inert, 
compressed gases shall be hydrostatically 
tested in accordance with the require¬ 
ments of the U.S. Department of Trans¬ 
portation (formerly Interstate Commerce 
Commission); see 49 CFR Parts 171-190. 

(xi) Extinguisher shells, cartridges, or 
cylinders which show' leakage or perma¬ 
nent distortion in excess of specified 
limits, or which rupture, shall be removed 
from service. 

§ 1910.138 Standpipe and lio$c systems. 

(a) General requirements —(1) Appli¬ 
cation. Where standpipe and hose sys¬ 
tems are provided they shall meet the 
design requirements of the National Fire 
Protection Association’s Standard for the 
Installation of Standpipe and Hose Sys¬ 
tems NFPA 14-1970 and the requirements 
of this section. 

(2) Closets and cabinets. Closets and 
cabinets used to contain fire hose shall 
be of sufficient size to permit the installa¬ 
tion of the necessaj-y equipment at hose 
stations, and so designed as not to in¬ 
terfere with the prompt handling of the 
hose and equipment at time of fire. They 
shall be used for fire equipment only. 

(3) Protection of standpipes. Stand¬ 
pipes shall be so located that they are 
protected against mechanical and fire 
damage. 

(b> Hose outlets —(1) Location of 
hose, (i) Hose outlets shall be within 
easy reach of a person standing on the 
floor and in no case shall be over 6 feet 
from the floor. Hose stations shall be 
located conspicuously within the immedi¬ 
ate area and where not likely to be ob¬ 
structed. Hose may be located at one 
side of the standpipe and supplied by 
short lateral connections to the standpipe 
where necessary to avoid obstructions. 

(ii) For Class III service, the outlets 
for large hose shall be located in a stair¬ 
way enclosure, and for small hose the 
outlets shall be located in the corridor 


or space adjacent to the stairway 
enclosure. 

(2) Hose connections . (i) Standpipes 
for Class I service shall be provided with 
2*4-inch hose connections on each floor. 

(ii) Standpipes for Class II service 
shall be provided with 1 *4-inch hose con¬ 
nections on each floor. 

(iii) Standpipes for Class III service 
shall be provided with both a 2 , / 2 -lnch 
and 1*4-inch hose connection on each 
floor. The hose connections may be 
through one 2 *4-inch hose valve and an 
easily removable 2 V 2 -inch by 1’4-inch 
adapter. 

(3) Hose. Each hose outlet provided 
for the use of building occupants (Class 
II and III services) shall be equipped 
with not more than 75 feet and prefer¬ 
ably not more than 50 feet of approved 
small fire hose attached and ready for 
use. 

(4) Hose racks. Each station provided 
with small hose shall be equipped with 
an approved rack securely fastened in 
position. 

(5) Hose valves . (i) An approved hose 
valve shall be provided at each outlet 
for attachment of hose. 

(ii) Where the static pressure at any 
standpipe outlet for small hose exceeds 
100 pounds per square inch, an approved 
device shall be installed at the outlet to 
reduce the pressure so that the nozzle 
pressure will be approximately 80 pounds 
per square inch. 

Note: Pressure reducers are not required 
on standpipe outlets for 2%-inch hose be¬ 
cause it is assumed 2*4-inch hose will be 
attached only when the persons likely to use 
it are trained in handling large streams. 

(iii) National (American) Standard 
Fire Hose Coupling Screw Threads shall 
be used whenever they will fit existing 
equipment; see Standard for Screw 
Threads Gaskets for Fire Hose Cou¬ 
plings, NFPA No. 194-1968. 

(6) Nozzles. Nozzles shall be of an ap¬ 
proved type. Size of nozzles for small 
hose shall be not larger than one-half 
inch. 

(7) Dry standpipe identification. Each 
hose connection on dry standpipes shall 
be provided w r ith a conspicuous, durable, 
and permanently legible sign reading 
“Dry Standpipe for Fire Department Use 
Only.” 

(c) Water supplies —(1) Minimum 
supply for Class / service . (i) The mini- 
mum supply for Class I service shatf^e 
sufficient to provide 500 gallons per min¬ 
ute for a period of at least thirty (30) 
minutes. 

(ii) Where more than one standpipe is 
required, the minimum supply shall be 
500 gallons per minute for the first stand¬ 
pipe and 250 gallons per minute for each 
additional standpipe, the total supply not 
to exceed 2,500 gallons a minute, for a 
period of at least thirty (30) minutes. 

(iii) The supply shall be sufficient to 
maintain a residual pressure of 65 pounds 
per square inch at the topmost outlet of 
each standpipe (including the roof out¬ 
let) with 500 gallons per minute flowing. 

(2) Minimum supply for Class II serv¬ 
ice. The minimum supply for Class II 
service shall be sufficient to provide 100 
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gallons per minute for a period of at least 
thirty <30) minutes. The supply shall be 
sufficient to maintain a residual pressure 
of 65 pounds per square inch at the top¬ 
most outlet of each standpipe (including 
the roof outlet) with 100 gallons per 
minute flowing. 

(3) Minimum supply for Class III 
service. The minimum supply for Class 
HI service shall be the same as for Class 

I service. 

(4) Fire department connections. (i) 
One or more fire department connections 
shall be provided for each Class I or 
Class m standpipe system. 

(ii) In high-rise buildings having two 
or more zones, a fire departtnent connec¬ 
tion shall be provided for each zone. 

(iii) Fire department connections shall 
be properly supported. 

(iv) There shall be no shutoff valve 
in the fire department connection. 

(v) An approved straightway check 
valve shall be installed in each fire de¬ 
partment connection, located as near as 
practicable to the point where it joins 
the system. 

(vi) The pipe between the check valve 
and the outside hose coupling shall be 
equipped with an approved automatic 
drip, arranged to discharge to a proper 
place. 

(vii) Hose connections shall be ap¬ 
proved type and shall be equipped with 
standard caps, properly secured and ar¬ 
ranged for easy removal by fire depart¬ 
ments. 

(viii) Hose coupling threads shall con¬ 
form to those used by the local fire de¬ 
partment. (American) National Standard 
Fire-Hose Coupling Screw Threads shall 
be used whenever they will fit the local 
fire department hose threads; see stand¬ 
ard for Screw Threads and Gaskets for 
Fire Hose Couplings. NFPA No. 194— 
1968. 

(ix) Hose connections should be on 
the street side of buildings and shall be 
located and arranged so that hose lines 
can be readily and conveniently attached 
to the inlets without interference from 
any nearby objects including buildings, 
fences, posts, or other fire department 
connections. 

<x) Hose connections shall be desig¬ 
nated by a sign having raised letters at 
least one inch in size cast on a plate 
or fitting, reading “Standpipe.” 

(xi) if hose connection does not serve 
all of the building an appropriate and 
durable sign shall be attached indicating 
the portions of the building served. 

<d) Tests and maintenance —(1) 
Tests. All new systems including yard 
Piping shall be tested hydrostatically at 
not less than 200 pounds per square 
mch pressure for 2 hours, or at 50 pounds 
Per square inch in excess of the normal 
pressure when the normal pressure is in 
excess of 150 pounds per square inch. 

12) Periodic inspection, (i) The tanks 
shall be kept properly filled, and where 
pressure tanks are employed, a pressure 
°t at least 75 pounds per square inch 
shall be maintained at all times. 

Note: For further details, see Standard 
Tanks for Private Fire Protection, 
Np PA No. 22-1970 


(ii) The valves hi the main connec¬ 
tion to the automatic sources of water 
supply shall be open at all times. The 
hose valves should be frequently exam¬ 
ined to see that they are tight. 

Note: For further details, see Care of Fire 
Hose. NFPA No. 198-1969. 

Fixed Fire Suppression Equipment 

§ 1910.159 Automatic sprinkler systems. 

(a) General requirements —(1) De¬ 
sign. When automatic sprinkler systems 
are provided they shall meet design re¬ 
quirements of the National Fire Protec¬ 
tion Association’s Standard for the In¬ 
stallation of Sprinkler Systems NFPA 
No. 13-1969 and the requirements of this 
section. 

(2) Water supply. Every automatic 
sprinkler system shall have at least one 
automatic water supply of adequate 
pressure, capacity and reliability. 

(3) Fire department connection. A 
connection through which a fire depart¬ 
ment can pump water into the sprinkler 
system makes a desirable auxiliary sup¬ 
ply. For this purpose, one or more fire 
department connections shall be pro¬ 
vided in all cases. 

(b) Fire department connections —(1) 
Size. Pipe size shall not be less than 4 
inches for fire engine connections and 
not less than 6 inches for fireboat con¬ 
nections, except that 3-inch pipe may 
be used to connect a single hose con¬ 
nection to a 3-inch or smaller riser, 

(2) Valves, (i) An approved straight¬ 
away check valve shall be installed in 
each fire department connection, located 
as near as practicable to the point where 
it joins the system. 

(ii) There shall be no shutoff valve in 
the fire department connection. 

(3) Support. Fire department connec¬ 
tions shall be properly supported. 

(4) Hose connections, (i) Hose con¬ 
nections shall be of approved type. 

(ii) Hose coupling threads shall con¬ 
form to those used by the local fire 
department. National (American) Stand¬ 
ard Fire Hose Coupling Screw Threads 
shall be used whenever they will fit the 
local fire department hose. 

(iii) Hose connections shall be 
equipped with caps, properly secured and 
arranged for easy removal by fire 
departments. 

(iv) Hose connections shall be located 
and arranged so that hose lines can be 
readily and conveniently attached to the 
inlets without interference from any 
nearby objects including buildings, 
fences, posts, or other fire department 
connections. 

(v) Hose connections shall be desig¬ 
nated by a sign having raised letters at 
least 1 inch in size cast on plate or 
fitting reading for service designated: 
Viz—“AUTO-SPKR.” or ‘OPEN SPKR.” 

(c) Sprinkler alarms —(1) General. (i> 
Waterflow alarms shall be provided on 
all sprinkler installations. 

(ii) An ilarm unit shall include an 
approved mechanical alarm, horn, or 
siren, or an approved weatherproof elec¬ 
tric gong, bell, horn, or siren on the out¬ 
side of the building or approved elec¬ 
tric gongs, bells, horns, or sirens Inside 


10603 

the building, or a combination of such 
devices. 

(iii) All alarm apparatus shall be so 
located and installed that all parts are 
readily accessible for inspection, removal, 
and repair, and shall be substantially 
supported. Outdoor mechanical or elec¬ 
trically operated bells shall be of weath¬ 
erproof and guarded type. On each alarm 
check valve used under conditions of 
variable water pressure, a retarding de¬ 
vice shall be installed. Suitable valves 
shall be provided in the connections to 
retarding chambers, to permit repair or 
removal without shutting off sprinklers; 
these valves shall be so arranged that 
they may be locked or sealed in the open 
position. 

(2) Waterflow detecting devices. (i> 
The alarm apparatus for a wet-pipe sys¬ 
tem shall consist of an approved alarm 
check valve or other approved water flow 
detecting alarm device with the neces¬ 
sary attachments required to give an 
alarm. 

(ii) The alarm apparatus for a dry- 
pipe system shall consist of approved 
alarm attachments to the dry-pipe valve. 
When a dry-pipe valve is located on the 
system side of an alarm valve, the actu¬ 
ating device of the alarms for the dry- 
pipe valve may be connected to the 
alarms on the wet-pipe system. 

(iii) The alarm apparatus for preac¬ 
tion and deluge systems shall consist of 
approved electric alarm attachments, 
actuated by a thermostatic system inde¬ 
pendently of flow of water in the system. 

(3) Drains. Drains from alarm devices 
shall be so arranged that there will be 
no danger of freezing, and so that there 
will be no overflowing at the alarm appa¬ 
ratus, at domestic connections or else¬ 
where with the sprinkler drains wide 
open and under pressure. 

(d) Maintenance of sprinkler system. 
A sprinkler system installed under this 
Standard must be properly maintained 
for efficient service. The owner is re¬ 
sponsible for the condition of his sprin¬ 
kler system and must use due diligence in 
keeping the system in good operating 
condition. 

(e) Sprinkler head clearance—<D 
Type I storage. Clearance of at least 36 
inches shall be maintained between 
sprinkler deflectors and top of storage 
to reduce the possibility of obstruction 
to the distribution of water. 

(2) Type II storage. Clearance of at 
least 18 inches shall be maintained be¬ 
tween sprinkler deflectors and top of 
storage to reduce the possibility of 
obstruction to the distribution of water. 

(3) Type III storage. In sprinklered 
buildings, at least 18 inches clearance 
between sprinkler deflectors and top of 
storage shall be maintained. 

§ 1910.160 Fixcxl dry clicmirul ••xtin- 
Kui*hing systems. 

(a) General requirements —(1) De¬ 
sign. When dry chemical extinguishing 
systems are provided they shall meet 
the design requirements of the National 
Fire Protection Association’s “Standard 
for Dry Chemical Extinguishing Sys¬ 
tems” NFPA No. 17-1969 and the re¬ 
quirements of this section. 
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(2) Safety requirements. Where there 
is a possibility that personnel may be 
exposed to a dry chemical discharge, 
suitable safeguards shall be provided to 
insure prompt evacuation of such loca¬ 
tions. and also to provide means for 
prompt rescue of any trapped personnel. 

(b) Alarms and indicators —(1) Gen¬ 
eral. Alarms and/or indicators are used 
to indicate the operation of the system, 
hazard to personnel, or failure of any 
supervised device or equipment. The 
devices may be audible or visual. The 
type, number, and location of the devices 
shall be such that their purpose is satis¬ 
factorily accomplished. The extent and 
type of alarm and/or indicator equip¬ 
ment shall be approved. 

(2) Operation alarm, (i) An alarm or 
indicator shall be provided to show that 
the system has operated, that personnel 
response may be needed, and that the 
system should be charged. 

(ii) Alarms indicating failure of super¬ 
vised devices or equipment shall give 
prompt and positive indication of any 
failure and shall be distinctive from 
alarms indicating operation or hazardous 
conditions. 

(c) Inspection and maintenance —(1) 
Inspection and tests, (i) At least annu¬ 
ally, all dry chemical systems including 
alarms, shutdowns, and other associated 
equipment, shall be thoroughly inspected 
and checked for proper operation by a 
competent inspector. 

(ii) The purpose of the inspection and 
testing prescribed by paragraph (c) of 
this section shall be not only to insure 
that the system is in full operating con¬ 
dition but also to indicate the probable 
continuance of that condition until the 
next inspection. Attention at this inspec¬ 
tion shall be given to any extension of 
the hazard protected by the system. 

(iii) The inspector’s report, with rec¬ 
ommendations, if any, shall be filed with 
the owner or with whomever is desig¬ 
nated by the owner. 

(iv) Between the regular service con¬ 
tract inspection or tests, the system shall 
be inspected visually or otherwise by 
competent personnel, following an ap¬ 
proved schedule. 

(v) At least semiannually, all expellant 
gas containers shall be checked by pres¬ 
sure or weight against the required 
minimums. 

(vi) At least semiannually, all stored 
pressure dry chemical containers shall 
be checked by pressure and weight 
against the required minimums. 

(vii) Except for stored pressure sys¬ 
tems, at least annually the dry chemical 
in the system storage container shall be 
sampled from the top center and also 
near the wall to determine the existence 
of lumps harder than will be friable when 
dropped from a height of 4 inches. 

(2) Maintenance, (i) These fixed dry 
chemical systems shall be maintained in 
full operating condition at all times. Use, 
impairment, and restoration of this pro¬ 
tection shall be reported promptly to the 
owner. 

(ii) Any troubles or impairments shall 
be corrected at once by competent 
personnel. 


§ 1910.161 Carbon dioxide extinguibli- 
ing systems. 

(a) General requirements —(1) Design. 
When carbon dioxide extinguishing sys¬ 
tems are provided they shall meet the 
design requirements of the National Fire 
Protection Association’s “Standard on 
Carbon Dioxide Extinguishing Systems” 
NFPA No. 12-1968 and the requirements 
of this section. 

(2) Safety requirements. In any use of 
carbon dioxide where there is a possi¬ 
bility that employees may be trapped in, 
or enter into atmospheres made hazard¬ 
ous by a carbon dioxide discharge, suit¬ 
able safeguards shall be provided to in¬ 
sure prompt evacuation of and to prevent 
entry into such atmospheres and also to 
provide means for prompt rescue of any 
trapped personnel. Such safety items as 
personnel training, warning signs, dis¬ 
charge alarms, predischarge alarms, and 
breathing apparatus shall be considered. 

(b) Inspection and maintenance —(1) 
Inspection and tests, (i) At least annu¬ 
ally, all carbon dioxide systems shall be 
thoroughly inspected and tested for 
proper operation by a competent engi¬ 
neer or inspector. 

(ii) The goal of this inspection and 
testing shall be not only to insure that 
the system is in full operating condition 
but shall indicate the probable continu¬ 
ance of that condition until the next 
inspection. 

(iii) Suitable discharge tests shall be 
made when any inspection indicates 
their advisability. 

(iv) Between the regular service con¬ 
tract inspection or tests, the system shall 
be inspected visually or otherwise by 
competent personnel, following a sched¬ 
ule. 

(v) At least semiannually, all high 
pressure cylinders shall be weighed. If, 
at any time, a container shows a loss 
in net content of more than 10 percent, 
it shall be refilled or replaced. 

(vi) If, at any time, a container shows 
a loss of more than 10 percent, it shall 
be refilled, unless the minimum gas re¬ 
quirements are still provided. 

(2) Maintenance, (i) These carbon 
dioxide systems shall be maintained in 
full operating condition at all times. 

(ii) Any troubles or impairments shall 
be corrected at once by competent 
personnel. 

§ 1910.162 Other special fixed extin¬ 
guishing systems. [Reserved] 

Other Fire Protection Systems 

§ 1910.163 Local fire alarm signaling 

systems. 

(a) General requirements . Where lo¬ 
cal fire alarm signaling systems are pro¬ 
vided they shall meet the design require¬ 
ments of the National Fire Protection 
Association’s “Standard for the Instal¬ 
lation, Maintenance, and Use of Local 
Protective Signaling Systems for Watch¬ 
man, Fire Alarm and Supervisory Serv¬ 
ice.” NFPA No. 72A-1967 and the 
requirements of this section. 

(b) Fire alarm boxes —(1) General. 
Manual fire alarm boxes shall be ap¬ 
proved for the particular application and 


shall be used only for fire protective 
signaling purposes. Combined fire alarm 
and watchman’s signaling boxes are 
acceptable. 

(2) Mounting. Each box shall be 
securely mounted. 

(3) Distribution. Manual fire alarm 
boxes shall be distributed throughout the 
protected area so that they are unob¬ 
structed, readily accessible, and located 
in the normal path of exit from the area. 
Additional boxes shall be provided on 
each floor to obtain a maximum hori¬ 
zontal travel distance of 200 feet to the 
nearest box. 

(c) Maintenance. All systems shall be 
under the supervision of qualified per¬ 
sons. These persons shall cause tests and 
inspections to be made at prescribed in¬ 
tervals and shall have general charge of 
all alterations and additions to the sys¬ 
tems under their supervision. 

§ 1910.164 Fire brigades. [Reserved] 

§ 1910.165 Additional delay in effective 
date. 


The requirements of this Subpart L 
shall be effective on February 15, 1972. 
unless before that date any employment 
or place of employment becomes subject 
to any safety or health standard which is 
published in 41 CFR Part 50-204 by vir¬ 
tue of the application of the Walsh- 
Healey Public Contracts Act (41 UB.C. 
35-45) and which is incorporated in this 
subpart. In which event, the standard 
shall be effective under this subpart 
upon the commencement of the Walsh- 
Healey requirement. 


§ 1910.165a Sources of standards. 


Section 
1910.156(a)- 
<h) .. 


1910.156(1)- 
0 ) . 


1910.156(k) — 
(o). 


1910.156(p) - 
(s). 


1910.157 


1910.158 . 

1910.159(a)- 

«U. 

1910.159(e) ... 

1910.160 . 

1910.161 . 


Source 

NFPA No. 10-1970. Stand¬ 
ard for the Installation 
of Portable Fire Extin¬ 
guishers. 

NFPA No. 13-1969, Stand¬ 
ard for the Installation 
of Sprinkler Systems 

NFPA No. 14-1970, Stand¬ 
ard for the Installation 
of Standpipe and Hose 
Systems. 

NFPA No. 231-1970, Stand¬ 
ard for Indoor General 
Storage. 

NFPA No. 10-1970. Stand¬ 
ard for the Installation 
of Portable Fire Extin¬ 
guishers. 

NFPA No. 14-1970, Stand¬ 
ard for the Installation 
of Standpipe and Hose 
Systems. 

NFPA No. 13-1969, Stand¬ 
ard for the Installation 
of Sprinkler Systems. 

NFPA No. 231-1970, Stand¬ 
ard for Indoor General 
Storage. 

NFPA No. 17-1969. Stand¬ 
ard for Dry Chemical 
Extinguishing Systems 

NFPA No. 12-1968, Stand¬ 
ard on Carbon Dioxide 
Extinguishing Systems 
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Section Source 

1910 163 _ NPPA No. 72A-1967, Stand¬ 


ard for the Installation, 
Maintenance, and Use of 
Local Protective Sig¬ 
nalling Systems for 
Watchman. Fire Alarm 
and Supervisory Service. 

§ 19 L0.165b Standards organization*. 
Compressed Gas Association, Inc., 500 Fifth 

Avenue, New York, NY 10036. 

National Fire Protection Association, 60 

Batterymarch Street. Boston MA 02110. 
American National Standards Institute, 1430 

Broadway, New York NY. 

Subpart M—Compressed Gas and 
Compressed Air Equipment 

§ 1910.166 Inspection of compressed 
gas cylinders. 

(a) Definitions . As used in this sec¬ 
tion: 

(1) High- and low-pressure cylinders: 
High-pressure cylinders means those 
cylinders with a marked service pressure 
of 900 p.s.i. or greater: low-pressure 
cylinders are those with a marked serv¬ 
ice pressure less than 900 p.s.i. 

(2) Minimum allowable wall thick¬ 
ness: The minimum allowable wall thick¬ 
ness means the minimum wall thickness 
required by the specification under which 
the cylinder was manufactured. 

(3) Dents: Dents (in cylinders) means 
deformations caused by the cylinder 
coming in contact with a blunt object in 
such a way that the thickness of metal 
is not materially impaired. 

(4) Cuts, gouges, or digs: Cuts, gouges, 
or digs (in cylinders) means deforma¬ 
tions caused by contact with a sharp 
object in such a way as to cut into or 
upset the metal of the cylinder, decreas¬ 
ing the wall thickness at that point. 

(5) Corrosion or pitting: Means corro¬ 
sion or pitting in cylinders involving the 
loss of wall thickness by corrosive media. 
There are several kinds of pitting or cor¬ 
rosion to be considered. 

(6) Isolated pitting: Means isolated 
Pits of small cross-section which do not 
effectively weaken the cylinder wall but 
are indicative of possible complete pene¬ 
tration and leakage. Since the pitting is 
isolated the original wall is essentially 
intact. 

(7) Line corrosion: Means pits which 
are not isolated but are connected or 
nearly connected to others in a narrow 
band or line. This condition is more 
serious than isolated pitting. Line corro¬ 
sion frequently occurs in the area of 
intersection of the footring and bottom 
of a cylinder. This is sometimes referred 
to as “crevice corrosion/* 

8) General corrosion: Means corro¬ 
sion which covers considerable surface 
areas of the cylinder. It reduces the 
structural strength. It is often difficult to 
measure or estimate the depth of general 
corrosion because direct comparison with 
the oil gin al wall cannot always be made. 
General corrosion Is often accompanied 
by Pitting. 

<9) ‘DOT" means the U.S. Depart¬ 
ment of Transportation. 

( b ) General requirements —(1) Ap¬ 
plication. (i) Each employer shall de¬ 
ermine that compressed gas cylinders 
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under his control are in a safe condition 
to the extent that this can be determined 
by visual and other inspection required 
by this subparagraph. 

(ii) The requirements contained in 
this section are not intended to apply 
to cylinders manufactured under speci¬ 
fication DOT (ICC)-3HT (49 CFR Ch. 
1). Separate requirements covering serv¬ 
ice life and standards for visual inspec¬ 
tion of these cylinders are contained in 
Compressed Gas Association Pamphlet 
C-8, ‘‘Standard for Requalification of 
ICC-3HT Cylinders/* 

(2) Quality of inspection. Experience 
in the inspection of cylinders is an im¬ 
portant factor in determining the accep¬ 
tability of a given cylinder for continued 
service. Users lacking this experience 
and having doubtful cylinders should re¬ 
turn them to a manufacturer of the 
same type of cylinders for reinspection. 

(c) Inspection of low-pressure cylin¬ 
ders exempt from the hydrostatic test 
including acetylene cylinders —(1) Ap¬ 
plication. This section covers cylinders of 
the type that are exempt from the hy¬ 
drostatic retest requirements of the DOT 
by virtue of their exclusive use in certain 
noncorrosive gas service. They are not 
subject to internal corrosion and do not 
require internal shell inspection. 

(2) Preparation for inspection. Rust, 
scale, caked paint, etc., shall be removed 
from the exterior surface so that the sur¬ 
face can be adequately observed. Facili¬ 
ties shall be provided for inverting the 
cylinder to facilitate inspection of the 
bottom. This is important because ex¬ 
perience has shown this area to be the 
most susceptible to corrosion. 

(3) Exterior inspection. Cylinders 
shall be checked as outlined below for 
corrosion, general distortion, or any 
other defect that might indicate a weak¬ 
ness which would render it unfit for 
service. 

(i) To fix corrosion limits for all 
types, designs, and sizes of cylinders, and 
include them in this section is not prac¬ 
ticable. Cylinders shall meet the require¬ 
ments of this subdivision. Failure to meet 
any of the requirements of this sub¬ 
division is of itself cause for rejection of 
a cylinder. 

(a) A cylinder shall be rejected when 
the tare weight is less than 95 percent of 
the original tare weight marked on the 
cylinder. When determining tare weight, 
be sure that the cylinder is empty. 

(b) A cylinder shall be rejected when 
the remaining wall in an area having 
isolated pitting only is less than one- 
third of the minimum allowable wall 
thickness as determined under sub¬ 
division (ii), (iii), or <iv) of this 
subparagraph. 

(c) A cylinder shall be rejected when 
line corrosion on the cylinder is 3 
inches in length or over and the remain¬ 
ing wall is less than three-fourths of the 
minimum allowable wall thickness or 
when line corrosion is less than 3 
inches in length and the remaining wall 
thickness is less than one-half the mini¬ 
mum allowable wall thickness as deter¬ 
mined under subdivision (ii), (iii), or 
(iv) of this subparagraph. 
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(d) A cylinder shall be rejected when 
the remaining wall in an area of general 
corrosion is less than one-half of the 
minimum allowable wall thickness as de¬ 
termined under subdivision (ii), (iii), or 
(iv) of this subparagraph. 

(ii) To use the criteria in subdivision 
(i) of this subparagraph, it is necessary 
to know the original wall thickness of 
the cylinder or the minimum allowable 
wall thickness. Table M-l lists the mini¬ 
mum allowable wall thickness under 
DOT specifications (49 CFR Ch. 1) for a 
number of common size low-pressure 
cylinders. 


Table M—1 


Cylinder size 
O.I). x length 
(inches) 

DOT 

SI >ed 11 ca¬ 
tion 

marking 

Nominal 

water 

capacity 

(pounds) 

Minimum 

allowable 

wall 

th telenet 
(inches) 

15 x 46. 

»4B240 

239 

0.128 

14»M« x 47. 

4E240 

239 

. 140 

14*‘)io X 46. 

4BA240 

239 

.m 

14 'lUx'JSK . 

4BA240 

143 

m 

ll*ftsx32*H«. 

4BA240 

03 

.078 

ll*tt*X 18*^2. 

4BA240 

4S 

.078 


• Without longitudinal scam 


(iii) When the wall thickness of the 
cylinder at manufacture is not known, 
and the actual wall thickness cannot be 
measured, this cylinder shall be rejected 
when the inspection reveals that the 
deepest pit in a general corrosion area 
exceeds three sixty-fourths inch. This 
is arrived at by considering that in no 
case shall the pitting exceed one-half 
the minimum allowable wall thickness 
which is 0.064 inch. When a pit measures 
0.043 inch (approximately three sixty- 
fourths inch) in a corrosion area, gen¬ 
eral corrosion will already have removed 
0.021 inch of the original wall and the 
total pit depth as compared to the ini¬ 
tial wall will be 0.064 inch. 

(iv) When the original wall thickness 
at manufacture is known, or the actual 
wall thickness is measured, this thickness 
less one and one-half times the maxi¬ 
mum measured pit depth shall be 0.064 
inch or greater. If it is less, the cylinder 
shall be rejected. 

(v) Dents are of concern where the 
metal deformation is sharp and confined, 
or where they are near a weld. Where 
metal deformation is not sharp, dents of 
larger magnitude can be tolerated. 

(vi) Where denting occurs so that any 
part of the deformation includes a weld, 
the maximum allowable dent depth shall 
be one-fourth inch. 

(vii) When denting occurs sc that no 
part of the deformation includes a weld, 
the cylinder shall be rejected if the depth 
of the dent is greater than one-tenth of 
the mean diameter of the dent. 

(viii) Cuts, gouges, or digs reduce the 
wall thickness of the cylinder and in 
addition are considered to be stress rais¬ 
ers. Depth limits are set in this subpara¬ 
graph; however, cylinders shall be 
rejected at one-half of the limit set when¬ 
ever the length of the defect is 3 inches 
or more. 

(a) When the original wall thickness 
at manufacture is not known, and the 
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actual wall thickness cannot be meas¬ 
ured a cylinder shall be rejected if the 
cut, gouge, or dig exceeds one-half of 
the minimum allowable wall thickness 
as determined under subdivision <ii>, 

(iii), or (iv) of this subparagraph. 

(b) When the original wall thickness 
at manufacture is known, or the actual 
wall thickness is measured, a cylinder 
shall be rejected if the original wall 
thickness minus the depth of the defect 
is less than one-half of the minimum al¬ 
lowable w r all thickness as determined un¬ 
der subdivision (ii), (iii), or (iv) of this 
subparagraph. 

(ix> Leaks can originate from a num¬ 
ber of sources, such as defects in a 
w r elded or brazed seam, defects at the 
threaded opening, or from sharp dents, 
digs, gouges, or pits. 

<a) To check for leaks, the cylinder 
shall be charged and carefully exam¬ 
ined. All seams and pressure openings 
shall be coated with a soap or other suit¬ 
able solution to detect the escape of gas. 
Any leakage is cause for rejection. 

(b) Safety relief devices as defined in 
§ 1910.167(a) (1) shall be tested for leaks 
before a charged cylinder is shipped 
from the cylinder filling plant. 

(x) After fire damage, cylinders shall 
be carefully inspected for evidence of 
exposure to fire. 

(a) Common evidences of exposure to 
fire are: 

( 1 ) Charring or burning of the paint 
or other protective coat, 

(2) Burning or sintering of the metal, 

(3) Distortion of the cylinder. 

(4) Melted out fuse plugs, 

(5) Burning or melting of valve. 

(b) The evaluation of fire damage by 
DOT Regulations state that, “A cylinder 
which has been subjected to the action 
of fire must not again be placed in serv¬ 
ice until it has been properly recondi¬ 
tioned”. in accordance with 49 CFR 
173.34(f) The general intent of this re¬ 
quirement is to remove from service cyl¬ 
inders which have been subject to the 
action of fire w T hich has changed the 
metallurgical structure or the strength 
properties of the steel, or in the case of 
acetylene cylinders caused breakdown of 
porous filler. This is normally deter¬ 
mined by visual examination as covered 
above w r ith particular emphasis to the 
condition of the protective coating. If 
the protective coating has been burnt off 
or if the cylinder body is burnt, warped, 
or distorted, it is assumed that the cyl¬ 
inder has been overheated and 49 CFR 
173.34(f) shall be complied with. If, 
however, the protective coating is only 
dirtied from smoke or other debris, and 
is found by examination to be intact un¬ 
derneath, the cylinder shall not be con¬ 
sidered affected with the scope of this 
requirement. 

(xi) Cylinders are manufactured with 
a reasonably symmetrical shape. Cylin¬ 
ders which have definite visible bulges 
shall be removed from service and eval¬ 
uated. Cylinders shall be rejected when 
a variation of 1 percent or more is found 
in the measured circumferences or in 
peiipheral distances measured from the 
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valve spud to the center seam (or 
equivalent fixed point). 

(xii) Cylinder necks shall be examined 
for serious cracks, folds, and flaw's. Neck 
cracks are normally detected by testing 
the neck during charging operations with 
a soap solution. 

(xiii) Cylinder neck threads shall be 
examined whenever the valve is removed 
from the cylinder. Cylinders shall be re¬ 
jected if the required number of effective 
threads are materially reduced, or if a 
gas tight seal cannot be obtained by 
reasonable valving methods. Gages shall 
be used to measure the number of effec¬ 
tive threads. 

(xiv) If the valve is noticeably tilted 
the cylinder shall be rejected. 

(xv) The footring and headring of 
cylinders may become so distorted 
through service abuse that they no 
longer perform their functions: 

(a) To cause the cylinder to remain 
stable and upright, 

(b) To protect the valve. Rings shall 
be examined for distortion: for loose¬ 
ness, and for failure of welds. Appear¬ 
ances may often warrant rejection of the 
cylinder. 

(d) Low-pressure cylinders subject to 
hydrostatic testing. —(1) Application. 
Cylinders covered in this section are low- 
pressure cylinders other than those 
covered in paragraph (c) of this section. 
They differ essentially from such cylin¬ 
ders in that they require a periodic hy¬ 
drostatic retest which includes an inter¬ 
nal and external examination. Defect 
limits for the external examination are 
prescribed in paragraph (c) of this sec¬ 
tion, with exceptions for aluminum 
cylinders shown in subparagraph (4) of 
this paragraph. 

(2) Preparation for inspection. Flam¬ 
mable gas cylinders shall be purged be¬ 
fore being examined with a light. Lamps 
used for flammable gas cylinder inspec¬ 
tion shall be explosion proof. 

(3) Internal inspection. Cylinders shall 
be inspected internally at least every 
time the cylinder is periodically retested. 
The examination shall be made w T ith a 
light of sufficient intensity to clearly 
illuminate the interior walls. 

(4) External inspection of aluminum 
cylinders. The inspection requirements 
of paragraph (c) of this section shall be 
met, except as follows: 

(i) Aluminum cylinders shall be re¬ 
jected when impairment to the surface 
(corrosion or mechanical defect) ex¬ 
ceeds a depth where the remaining wall 
is less than three-fourths of the mini¬ 
mum allowable wall thickness required 
by the specification under which the 
cylinder w r as manufactured. 

(ii) Aluminum cylinders subjected to 
the action of fire shall be removed from 
service. 

(e) High-pressure cylinders —(1) Ap¬ 
plication. High-pressure cylinders are 
those with a marked service pressure of 
900 p.s.i. or higher. They are seamless: 
no welding is permitted. The great bulk 
of such cylinders are of the 3A or 3AA 
types under DOT Specifications (49 CFR 
Ch. I). 


(2) Preparation for inspection. <i> 
Cylinders shall be cleaned for inspection 
so that the inside and outside surfaces 
and all conditions can be observed. This 
shall include removal of scale and caked 
paint from the exterior and the thor¬ 
ough removal of internal scale. Cylinders 
with interior coating shall be examined 
for defects in the coating. If the coat¬ 
ing is defective, it shall be removed. 

(ii) A good inspection light of suffi¬ 
cient intensity to clearly illuminate the 
interior wall is mandatory for internal 
inspection. Flammable gas cylinders 
shall be purged before being examined 
with a light. Lamps for flammable gas 
cylinder inspection shall be explosion 
proof. 

(3) Exterior inspection, (i) To fix cor¬ 
rosion limits for all types, designs, and 
sizes of cylinders, and include them in 
this section, is not practicable. Consider¬ 
able judgment is required in evaluating 
cylinders fit for service. Experience is a 
major factor, aside from strength con¬ 
siderations for high pressure cylinders. 

(ii) When the original wall thickness 
of the cylinder is not knowm, and the 
actual wall thickness cannot be meas¬ 
ured, the cylinder is rejected if corro¬ 
sion exceeds one thirty-second inch in 
depth. This is arrived at by subtracting 
from the minimum allowable wall at 
manufacture (0.221 inch), the limiting 
wall in service (0.195 inch), to give the 
maximum allowable corrosion limit of 
0.026 inch, say one thirty-second inch. 

(iii) When the wall thickness is 
knowui, or the actual wall thickness is 
measured, the difference between this 
known wall and the limiting value es¬ 
tablishes the maximum corrosion figure. 
The normal hot forged cylinder of this 
size will have a measured wall of about 
0.250 inch. Comparison of this with the 
limiting wall thickness shows that de¬ 
fects up to about one-sixteenth inch are 
allowable provided, of course, that the 
actual wall is measured or is known. 

(iv) Cylinders with general corrosion 
are evaluated by subjecting them to a 
hydrostatic test. Thus, a cylinder with 
an elastic expansion of 227 cc. or greater 
shall be rejected. If areas of pronounced 
pitting are included wrtthin the general 
corrosion, the depth of such pitting 
should also be measured (with the high 
spots of the actual surface as a refer¬ 
ence plane) and the criteria established 
in the first example apply. Thus, the 
maximum corrosion limit w r ould be one 
thirty-second inch when the w f all was not 
known. 

(v) Any defect of appreciable depth 
1 raving a sharp bottom is a stress raiser 
and even though a cylinder may be ac¬ 
ceptable from a stress standpoint, it is 
common practice to remove such defects. 
After any such repair operation, verifica¬ 
tion of the cylinder strength and struc¬ 
ture shall be made by a hydrostatic test 
or other suitable means. 

(vi) Dents can be tolerated when the 
cylinder w T all is not deformed excessively 
or abruptly. Generally speaking, dents 
are accepted up to a depth of about one- 
sixteenth inch when the major diameter 
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erf the dent is equal to or greater than 
32 times the depth of the dent. Sharper 
dents than this are considered too abrupt 
and shall require rejection of the cyl¬ 
inder. On small diameter cylinders these 
general rules may have to be adjusted. 
Considerations of appearance play a 
major factor in the evaluation of dents. 

(vii) Cylinders with arc or torch burns 
shall be removed from service. Defects of 
this nature may be recognized by one of 
the following conditions: 

(a) Removal of metal by scarfing or 
cratering. 

(b) A sintering or burning of the base 
metal. 

(c) A hardened heat affected zone. A 
simple method for verifying the presence 

, of small arc burns is to file the suspected 
area. The hardened zone will resist filing 
as compared to the softer base metal. 

< vili) Cylinders are normally pro¬ 
duced with a symmetrical shape. Cylin¬ 
ders with distinct visual bulges shall be 
removed from service until the nature of 
the defect is determined. Some cylinders 
may have small discontinuities related to 
the manufacturing process—mush¬ 
roomed bottoms, offset shoulders, etc. 
These usually can be identified and are 
not normally cause for concern. 

<ix> Cylinders shall be carefully in¬ 
spected for evidences of exposure to fire, 
see paragraph (c)(3) (x) of this section. 

(x) Cylinder necks shall be examined 
for serious cracks, folds, and flaws. See 
paragraphs (c)(3) (xii) and (xiii) of 
this section. 

if) Internal inspection. (1) Cylinders 
shall be inspected internally at least 
every time the cylinder is periodically 
retested. This examination shall be made 
with a light of sufficient intensity to 
clearly illuminate the interior walls. 

( 2) A hammer test consists of tapping 
a cylinder a light blow with a suitably 
sized hammer. A cylinder, emptied of 
liquid content, with a clean internal sur¬ 
face, standing free, will have a clear 
ring. Cylinders with internal corrosion 
will give a duller ring dependent upon 
the amount of corrosion and accumula¬ 
tion of foreign material. Such cylinders 
shall be investigated. The hammer test is 
very sensitive and is an easy, quick, and 
convenient test that can be made with¬ 
out removing the valve before each 
charging, it is an invaluable indicator 
of internal corrosion. 

§1910.167 Safety relief device* for com- 
pressed gas cy linder*. 


(a) Definitions . As used in this 
section: 

<1> Safety relief device. A "safety re¬ 
lief device" is a device intended to pre¬ 
vent rupture of a cylinder under certain 
conditions of exposures. (The term as 
used herein shall include the approach 
cnannel, the operating parts, and the 
discharge channel.) 

Approach channel. An "approach 
channel" is the passage or passages 
mrough which gas must pass from the 

fhi md r r reach the operating parts of 
the safety relief device. 

(3) Discharge channel A "discharge 
anne * ’ is the passage or passages be¬ 


yond the operating parts through which 
gas must pass to reach the atmosphere 
exclusive of any piping attached to the 
outlet of the device. 

(4) Safety relief device channel. A 
"safety relief device channel" is the 
channel through which gas released by 
operation of the device must pass from 
the cylinder to the atmosphere exclusive 
of any piping attached to the inlet or 
outlet of the device. 

(5) Operating part. The "operating 
part" of a safety relief device is the part 
of a safety relief device that normally 
closes the safety discharge channel but 
when moved from this position as a re¬ 
sult of the action of heat or pressure, 
or a combination of the two, permits 
escape of gas from the cylinder. 

(6) Frangible disc. A "frangible disc" 
is an operating part in the form of a 
disc, usually of metal and which is so 
held as to close the safety relief device 
channel under normal conditions. The 
disc is intended to burst at a predeter¬ 
mined pressure to permit the escape of 
gas. 

(7) Pressure opening. A "pressure 
opening" is the orifice against which the 
frangible disc functions. 

(8) Rated bursting pressure. A ‘ rated 
bursting pressure" of a frangible disc is 
the maximum pressure for which the disc 
is designed to burst when in contact with 
the pressure opening for which it was 
designed when tested. 

(9) Fusible plug. A "fusible plug" is an 
operating part in the form of a plug of 
suitable low melting material, usually a 
metal alloy, which closes the safety relief 
device channel under normal conditions 
and is intended to yield or melt at a pre¬ 
determined temperature to permit the 
escape of gas. 

(10) Yield temperature. The "yield 
temperature" of a fusible plug is the 
temperature at which the fusible metal 
or alloy will yield when tested. 

(11) Reinforced fusible plug. A "rein¬ 
forced fusible plug" is a fusible plug 
consisting of a core of suitable material 
having a comparatively high yield tem¬ 
perature surrounded by a low-melting 
point fusible metal of the required yield 
tempera ture. 

(12) Combination frangible disc-fusi¬ 
ble plug. A "combination frangible disc- 
fusible plug" is a frangible disc in com¬ 
bination with a low melting point fusible 
metal, intended to prevent its bursting at 
its predetermined bursting pressure un¬ 
less the temperature also is high enough 
to cause yielding or melting of the fusible 
metal. 

<13> Safety relief valve. A "safety re¬ 
lief valve" is a safety relief device con¬ 
taining an operating part that is held 
normally in a position closing the safety 
relief device channel by spring force and 
is intended to open and to close at pre¬ 
determined pressures. 

(14> Combination safety relief valve 
and fusible plug. A "combination safety 
relief valve and fusible plug" is a safety 
relief device utilizing a safety relief valve 
in combination with a fusible plug. This 
combination device may be an integral 
unit or separate units and is intended to 


open and to close at predetermined pres¬ 
sures or to open at a predetermined 
temperature. 

(15) Set pressure. The "set pressure" 
of a safety relief valve is the pressure 
marked on the valve and at which it is 
set to start-to-discharge. 

f 16) Start-to-discharge pressure. The 
"start-to-discharge pressure" of a safety 
relief valve is the pressure at which the 
first bubble appears through a water seal 
of not over 4 inches on the outlet of the 
safety relief valve. 

(17) Flow capacity. The "flow capac¬ 
ity" of a safety relief device is the capac¬ 
ity in cubic feet per minute of free air 
discharged at the required flow rating 
pressure. 

(18 > Flow rating pressure . The "flow 
rating pressure" is the pressure at which 
a safety relief device is rated for capacity. 

(19) Nonliquefied compressed gas. A 
"nonliquefied compressed gas" is a gas. 
other than a gas in solution which under 
the charging pressure, is entirely gaseous 
at a temperature of 70° F. 

(20) Liquefied compressed gas. A "liq¬ 
uefied compressed gas" is a gas which, 
under the charging pressure, is partially 
liquid at a temperature of 70° F. A flam¬ 
mable compressed gas which is normally 
nonliquefied at 70° F. but which is par¬ 
tially liquid under the charging pressure 
and temperature, shall follow the re¬ 
quirements for liquefied compressed 
gases. 

(21) Compressed gas in solution. A 
“compressed gas in solution" (Acetylene) 
is a nonliquefied gas which is dissolved in 
a solvent. 

(22) Pressurized liquid compressed 
gas. A "pressurized liquid compressed 
gas" is a compressed gas other than a 
compressed gas in solution, which can¬ 
not be liquefied at a temperature of 70* 
F., and which is maintained in the liquid 
state at a pressure not less than 40 p.s.i.a. 
by maintaining the gas at a temperature 
less than 70° F. 

(23) Test pressure of the cylinder. The 
"test pressure of the cylinder" is the 
minimum pressure at which a cylinder 
must be tested as prescribed in DOT 
specifications for compressed gas cyl¬ 
inders 41 CFR Ch. I. 

(24> Free air or free gas. "Free air" or 
"free gas" is air or gas measured at a 
pressure of 14.7 pounds per square inch 
absolute and a temperature of 60° F. 

(25) DOT regulations. As used in this 
section "DOT regulations" refers to the 
U.S. Department of Transportation Reg¬ 
ulations for Transportation of Explosives 
and Other Dangerous Articles by Land 
and Water in Rail Freight. Express and 
Baggage Services and by Motor Vehicle 
(Highway) and Water, including Specifi¬ 
cations for Shipping Containers, Code of 
Federal Regulations, Title 49, Parts 171 
to 178. 

(b) General requirements —(1) Appli¬ 
cation. Compressed gas cylinder, portable 
tanks, and cargo tanks shall have pres¬ 
sure relief devices installed and main¬ 
tained in accordance with Compressed 
Gas Association Pamphlets S-l.1-1963 
and 1965 addenda and S-l.2-1963. 
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<2) Types of safety relief devices. 
Types of safety relief devices as covered 
by this section are designated as follows: 

(i) Type CG-1: Frangible disc. 

(ii) Type CG-2: Fusible plug or rein¬ 
forced fusible plug utilizing a fusible 
alloy with yield temperature not over 
170° F., nor less than 157° F. (165° F. 
nominal). 

(iii) Type CG-3: Fusible plus or rein¬ 
forced fusible plug utilizing a fusible 
alloy with yield temperature not over 
220° F., nor less than 208° F. (212° F. 
nominal). 

(iv) Type CG-4: Combination fran¬ 
gible disc-fusible plug, utilizing a fusible 
alloy with yield temperature not over 
170° F., nor less than 157° F. (165° F. 
nominal >. 

(v) Type CG-5: Combination fran¬ 
gible disc-fusible plug, utilizing a fusible 
alloy with yield temperature not over 
220° F.. nor less than 208° F. (212° F. 
nominal). 

<vi) Type CG-7: Safety relief valve. 

(vii) Type CG-8: Combination safety 
relief valve and fusible plug. 

(3) Specifications and tests. All safety 
relief devices covered by this section shall 
meet the design, construction, marking 
and test specification of the “Compressed 
Gas Association Safety Relief Device 
Standards Part 1—Cylinders for Com¬ 
pressed Gases: SI.1-1963.” 

(4) Specific requirements for safety 
relief devices, (i) Compressed gas cylin¬ 
ders, which under the Regulations of 
the Department of Transportation must 
be equipped with safety relief devices, 
shall be considered acceptable when 
equipped with devices of proper con¬ 
struction, location, and discharge capac¬ 
ity under the conditions prescribed in 
Table 1 of the Compressed Gas Associa¬ 
tions Standard S-l.1-1963. 

(ii) Only replacement parts or assem¬ 
blies provided by the manufacturer shall 
be used unless the advisability of inter¬ 
change is proved by adequate tests. 

(iii) When a frangible disc is used 
with a compressed gas cylinder, the rated 
bursting pressure of the disc shall not 
exceed the minimum required test pres¬ 
sure of the cylinder with which the de¬ 
vice is used, except for DOT-3E cylin¬ 
ders (49 CFR Ch. I) the rated bursting 
pressure of the device shall not exceed 
4.500 pounds per square inch gage 
(p.s.i.g.). 

(iv) When a safety relief valve is used 
on a compressed gas cylinder, the flow 
rating pressure shall not exceed the 
minimum required test pressure of the 
cylinder on which the safety relief valve 
is installed and the reseating pressure 
shall not be less than the pressure in a 
normally charged cylinder at 130° F. 

<v> When fittings and piping are used 
on either the upstream or downstream 
side of both of a safety relief device or 
devices, the passages shall be so designed 
that the flow capacity of the safety relief 
device will not be reduced below the 
capacity required for the container on 
which the safety relief device assembly 
is installed, nor to the extent that the 
operation of the device could be im¬ 
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paired. Fittings, piping, and method of 
attachment shall be designed to with¬ 
stand normal handling and the pressures 
developed when the device or devices 
function. 

(vi) No shutoff valve shall be installed 
between the safety relief devices and the 
cylinder. 

(5) Maintenance requirements for 
safety relief devices, (i) As a precaution 
to keep cylinder safety relief devices in 
reliable operating condition, care shall 
be taken in the handling or storing of 
compressed gas cylinders to avoid dam¬ 
age. Care shall also be exercised to avoid 
plugging by paint or other dirt accumu¬ 
lation of safety relief device channels 
or other parts which could interfere with 
the functioning of the device. Only qual¬ 
ified personnel shall be allowed to serv¬ 
ice safety relief devices. 

(ii) Each time a compressed gas cylin¬ 
der is received at a point for refilling, 
all safety relief devices shall be examined 
externally for corrosion, damage, plug¬ 
ging of external safety relief device chan¬ 
nels, and mechanical defects such as 
leakage or extrusion of fusible metal. 
If there is any doubt regarding the suit¬ 
ability of the safety relief device for serv¬ 
ice the cylinder shall not be filled until 
it is equipped with a suitable device. 

§ 1910.168 Safely relief device# for 
cargo and portable tanks storing 
compressed gases. 

(a) Definitions applicable to this sec¬ 
tion —(1) Cargo tank. A “cargo tank” 
means any container designed to be per¬ 
manently attached to any motor vehicle 
or other highway vehicle and in which 
is to be transported any compressed gas. 
The term “cargo tank” shall not be con¬ 
strued to include any tank used solely 
for the purpose of supplying fuel for the 
propulsion of the vehicle or containers 
fabricated under specifications for 
cylinders. 

(2) Portable tank. A “portable tank” 
means any container designed primarily 
to be temporarily attached to a motor 
vehicle, other vehicle, railroad car other 
than tank car, or marine vessel, and 
equipped with skids, mountings, or ac¬ 
cessories to facilitate handling of the 
container by mechanical means, in which 
is to be transported any compressed gas. 
The term “portable tank” shall not be 
construed to include any cargo tank, any 
tank car tank, or any tank of the DOT- 
106A and DOT-110A-W type. 

(3> Safety relief device. A “safety re¬ 
lief device” means a device intended to 
prevent rupture of a container under 
certain conditions of exposure. 

(4) Safety relief valve. A "safety re¬ 
lief valve” means a safety relief device 
containing an operating part that is 
held normally in a position closing the 
safety relief device channel by spring 
force and is intended to open and to 
close at predetermined pressures. 

(5) Set pressure. The “set pressure” 
of a safety relief valve is the pressure 
marked on the valve and at which the 
valve is set to start-to-discharge. 


<6) Start-to-discharge pressure. The 
“start-to-discharge pressure” of a safety 
relief valve is the pressure at which the 
first bubble appears through a water seal 
of not over 4 inches on the outlet of 
the valve. 

Note: When the nature of the service re¬ 
quires the use of a metal-to-metal seat 
safety relief, valve, with or without second¬ 
ary sealing means, the start-to-discharge 
pressure may be considered the pressure at 
which an audible discharge occurs. 

(7) Resealing pressure. The “reseal¬ 
ing pressure” of a safety relief valve is 
the pressure at which leakage ceases 
through a water seal of not over 4 
inches on the outlet of the valve. 

< 8) Flow capacity. The “flow capacity” 
of a safety relief device is the capacity 
in cubic feet per minute of free air dis¬ 
charged at the required flow rating 
pressure. 

(9) Flow rating pressure. The “flow 
rating pressure” means the pressure at 
which a safety relief device is rated for 
capacity. 

(10) Free air or free gas. “Free air” 
or “free gas” means air or gas measured 
at a pressure of 14.7 pounds per square 
inch absolute and a temperature of 
60° F. 

(11) Frangible disc. A “frangible disc” 
means a safety relief device in the form 
of a disc, usually of metal, which is so 
held as to close the safety relief device 
channel under normal conditions. The 
disc is intended to burst at a predeter¬ 
mined pressure to permit the escape of 
gas. 

(12) Fusible plug. A “fusible plug” 
means a safety relief device in the form 
of a plug of suitable low-melting ma¬ 
terial, usually a metal alloy, which closes 
the safety relief device channel under 
normal conditions and is intended to 
yield or melt at a predetermined tem¬ 
perature to permit the escape of gas. 

(13) DOT design pressure. The “DOT 
design pressure” is identical to the term 
“maximum allowable working pressure” 
as used in the “Code” and is the maxi¬ 
mum gage pressure at the top of the 
tank in its operating position. To deter¬ 
mine the minimum permissible thickness 
of physical characteristics of the differ¬ 
ent parts of the vessel, the static head 
of the lading shall be added to the DOT 
design pressure to determine the thick¬ 
ness of any specific part of the vessel. 
If vacuum insulation is used, the liquid 
container shall be designed for a pressure 
of 15 p.s.i. more than DOT design pres¬ 
sure, plus static head of the lading. 

Exception: For containers constructed in 
accordance with paragraph U-68 or U-69 of 
section VIII of the ASME Boiler and Pressure 
Vessel Code. 1949 Edition, the maximum 
allowable working pressure for the purpose 
of these standards is considered to be 125 
percent of the design pressure as provided 
in 49 CFR 173.315 of DOT Regulations. 

(14) Code. “Code” is defined as para¬ 
graph U-68, U-69, U-200 or U-201 of sec¬ 
tion VIII of the Boiler and Pressure 
Vessel Code of the American Society of 
Mechanical Engineers, 1949 Edition; or 
section VIII of the Boiler and Pressure 
Vessel Code of the American Society of 
Mechanical Engineers, 1950, 1952. 1956, 
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1959, and 1962 Editions; or The Code for 
Unfired Pressure Vessels for Petroleum 
Liquids and Gases of the American 
Petroleum Institute and the American 
Society of Mechanical Engineers (APT- 
ASME>. 1951 Edition. 

(15) DOT regulations. The “DOT reg¬ 
ulations” refers to Department of Trans¬ 
portation Regulations for Transporta¬ 
tion of Explosives and Other Dangerous 
Articles by Land and Water in Rail 
Freight, Express and Baggage Services 
and by Motor Vehicle (Highway) and 
Water, including Specifications for Ship¬ 
ping Containers,” Code of Federal Regu¬ 
lations, Title 49, Parts 171 to 178. 

(b) General requirements —(1) Appli¬ 
cation. See § 1910.167(b) (1). 

(2) Specifications and tests. All safety 
relief devices covered by this section shall 
meet the design, construction, marking, 
and test specifications of the ”Com- 
pressed Gas Associations Safety Relief 
Device Standards Part 2 —Cargo and 
Portable Tanks for Compressed Gases: 
3-1.2-1963.” 

(3) Specific requirements for safety 
relief devices. (1) Each container shall 
be provided with one or more safety 
relief devices which, unless otherwise 
specified, shall be safety relief valves of 
the spring-loaded type. 

(ii) Safety relief valves shall be set 
to start-to-discharge at a pressure not 
in excess of 110 percent of the DOT de¬ 
sigh pressure of the container nor less 
than the DOT design pressure of the 
container except as follows: 

(a) If an overdesigned container is 
used, the set pressure of the safety relief 
valve may be between the minimum re¬ 
quired DOT design pressure for the lad¬ 
ing and 110 percent of the DOT design 
pressure of the container used 

<b) For sulfur dioxide containers, a 
minimum set pressure of 120 and 110 
P-S-i-g. is permitted for the 150 and 125 
p.s.i.g. DOT design pressure containers, 
respectively. 

cc) For carbon dioxide (refrigerated), 
nitrous oxide (refrigerated), and pres¬ 
surized liquid argon, nitrogen and ox¬ 
ygen, there shall be no minimum set 

pressure. 

(d) For butadiene, inhibited, and 
liquefied petroleum gas containers, a 
minimum set pressure of 90 percent of 
the minimum design pressure permitted 
for these ladings may be used 

(e) For containers constructed in ac¬ 
cord with paragraph U-68 or U-69 of 
the Code 1949 Edition, the set pressure 
marked on the safety relief valve may be 
125 percent of the original DOT design 
pressure of the container. 

(ii l) Only replacement parts or as¬ 
semblies provided by the manufacturer 
of the device shall be used unless the 
suitability of interchange is proved by 
adequate tests; 

<iv> Safety relief valves shall have 
direct communication with the vapor 
space of the container. 

<v) Any portion of liquid piping or 
hose which at any time may be closed 
at each end must be provided with a 
safety relief device to prevent excessive 
pressure. 
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(vi) The additional restrictions of this 
subdivision apply to safety relief devices 
on containers for carbon dioxide or 
nitrous oxide which are shipped in re¬ 
frigerated and insulated containers. The 
maximum operating pressure in the con¬ 
tainer may be regulated by the use of 
one or more pressure controlling devices, 
which devices shall not be in lieu of the 
safety relief valve required in subdivision 
(i) of this subparagraph. 

(vii) All safety relief devices shall be 
so installed and located that the cooling 
effect of the contents will not prevent 
the effective operation of the device. 

(viii) In addition to the safety relief 
valves required by subdivision (i) of this 
subparagraph each container for carbon 
dioxide may be equipped with one or 
more frangible disc safety relief devices 
of suitable design set to function at a 
pressure not exceeding two times the 
DOT design pressure of the container. 

<ix) Subject to conditions of 49 CFR 
173.315(a)(1) (DOT Regulations) for 
methyl chloride and sulfur dioxide op¬ 
tional portable tanks of 225 pjs.i.g. mini¬ 
mum DOT design pressure, one or more 
fusible plugs approved by the Bureau of 
Explosives, 63 Vesey Street. New York, 
NY 10007, may be used in lieu of safety 
relief valves of the spring-loaded type. 
If the container is over 30 inches long a 
safety relief device having the total re¬ 
quired flow capacity must be at both 
ends. 

(x) When storage containers for lique¬ 
fied petroleum gas are permitted to be 
shipped in accordance with 49 CFR 
173.315(j) (DOT Regulations). they must 
be equipped with safety relief devices in 
compliance with the requirements for 
safety relief devices on above-ground 
containers as specified in the National 
Fire Protection Association Pamphlet No. 
58-1969 ‘Standard for the Storage and 
Handling of Liquefied Petroleum Gases/’ 

(xi) When containers are filled by 
pumping equipment which has a dis¬ 
charge capacity in excess of the capacity 
of the container safety relief devices, and 
which is capable of producing pressures 
in excess of DOT design pressure of the 
container, precautions should be taken 
to prevent the development of pressures 
in the container in excess of 120 percent 
of its DOT design pressure. This may be 
done by providing additional capacity of 
the safety relief valves on the container, 
by providing a bypass on the pump dis¬ 
charge, or by any other suitable method. 

(xii) This additional requirement 
applies to safety relief devices on con¬ 
tainers for liquefied hydrogen and pres¬ 
surized liquid argon, nitrogen, and 
oxygen. The liquid contidner shall be pro¬ 
tected by one or more safety relief valves 
and one or more frangible discs. 

(xiii) Safety relief devices shall be ar¬ 
ranged to discharge unobstructed to the 
open air in such a manner as to prevent 
any impingement of escaping gas upon 
the container. Safety relief devices shall 
be arranged to discharge upward except 
this is not required for carbon dioxide, 
nitrous oxide and pressurized liquid 
argon, nitrogen, and oxygen. 
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(xiv) No shutoff valves shall be in¬ 
stalled between the safety relief devices 
and the container except, in cases where 
two or more safety relief devices are in¬ 
stalled on the same container, a shutoff 
valve may be used where the arrange¬ 
ment of the shutoff valve or valves is 
such as always to insure full required 
capacity flow through at least one safety 
relief device. 

(4) Maintenance requirements for 
safety relief devices, (i) Care shall be 
exercised to avoid damage to safety re¬ 
lief devices. Care shall also be exercised 
to avoid plugging by paint or other dirt 
accumulation of safety relief device 
channels or other parts which could 
interfere with the functioning of the 
device. 

(ii) Only qualified personnel shall be 
allowed to service safety relief devices. 
Any servicing or repairs which require 
resetting of safety relief valves shall be 
done only by or after consultation with 
the valve manufacturer. 

(iii) Safety relief devices periodically 
shall be examined externally for corro¬ 
sion damage, plugging of external safety 
relief device channels, and mechanical 
defects such as leakage or extrusion of 
fusible metal. Valves equipped with sec¬ 
ondary resilient seals shall have the 
seals inspected periodically. If there is 
any doubt regarding the suitability of 
the safety relief device for service the 
container shall not be filled until it is 
equipped with a suitable safety relief 
device. 

§1910.169 Air receivers. 

(a) General requirements —(1) Appli¬ 
cation. This section applies to compressed 
air receivers, and other equipment used 
in providing and utilizing compressed 
air for performing operations such as 
cleaning, drilling, hoisting, and chipping. 
On the other hand, however, this section 
does not deal with the special problems 
created by using compressed air to con¬ 
vey materials nor the problems created 
when men work in compressed air as in 
tunnels and caissons. This section is not 
intended to apply to compressed air ma¬ 
chinery and equipment used on trans¬ 
portation vehicles such as steam railroad 
cars, electric railway cars, and automo¬ 
tive equipment. 

(2) New and existing equipment (1) 
All new ah* receivers installed after the 
effective date of these regulations shall 
be constructed in accordance with the 
1968 edition of the A.S.M.E. Boiler and 
Pressure Vessel code section VIII. 

(ii) All safety valves used shall be 
constr ucted. Installed, and maintained hi 
accordance with the A.S.M.E. Boiler and 
Pressure Vessel Code, section VIII edition 
1968. 

(b) Installation and equipment re¬ 
quirements —(1) Installation. Air re¬ 
ceivers shall be so installed that all 
drains, handholes, and manholes therein 
are easily accessible. Air receiver's should 
be supported with sufficient clearance to 
permit a complete external inspection 
and to avoid corrosion of external sur¬ 
faces. Under no circumstances shall an 
air receiver be buried underground or 
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located in an Inaccessible place. The re¬ 
ceiver should be located as close to the 
compressor or aftercooler as is possible 
in order to keep the discharge pipe short. 

(2> Drains and traps. A drain pipe 
and valve shall be installed at the low¬ 
est point of every air receiver to provide 
for the removal of accumulated oil and 
water. Adequate automatic traps may be 
installed in addition to drain valves. The 
drain valve on the air receiver shall be 
opened and the receiver completely 
drained frequently and at such inter¬ 
vals as to prevent the accumulation of 
excessive amounts of liquid in the re¬ 
ceiver. 

(3) Gages and valves. <i) Every air 
receiver shall be equipped with an indi¬ 
cating pressure gage <so located as to be 
readily visible) and with one or more 
spring-loaded safety valves. The total re¬ 
lieving capacity of such safety valves 
shall be such as to prevent pressure in 
the receiver from exceeding the maxi¬ 
mum allowable working pressure of the 
receiver by more than 10 percent. 

(ii) No valve of any type shall be 
placed between the air receiver and its 
safety valve or valves. 

(iii) Safety appliances, such as safety 
valves, indicating devices and control¬ 
ling devices, shall be constructed, lo¬ 
cated. and installed so that they cannot 
be readily rendered inoperative by any 
means, including the elements. 

(iv) All safety valves shall be tested 
frequently and at regular intervals to 
determine whether they are in good op¬ 
erating condition. 

§ 1910.170 Sources of standards. 


Sec. Source 

1910.166. . 41 CFR 50-204.65 refer¬ 

encing CGA C-0-1968, 
Standards for Visual 
Inspection of Com¬ 
pressed Gas Cylinders. 
1910.167 ... 41 CFR 50-204.71 and 


CGA Pamphlets S-l.l- 
1963 and 1965 addenda 
and S-l.2-1963 and 
1965 addenda and S- 
1.2-1963, Safety Relief 
Device Standards. 

1910.169 .. ANSI B-19, 1938 Safety 

Code for Compressed 
Air Machinery. 

§ 1910.1 71 Standards organizations. 

Specific standards of the following or¬ 
ganizations have been referenced in this 
part. Copies of the referenced materials 
may be obtained from the issuing 
organizations. 

Compressed Gas Association, Inc.. 500 Fifth 
Avenue, New York. NY 10036. 

American Society of Mechanical Engineers, 
Inc., United Engineering Center, 345 East 
47th Street. New York. NY 10017. 

National Fire Protection Association. 60 Bat- 
terymarch Street, Boston. MA 02110. 
American National Standards Institute, 1430 
Broadway, New York, NY 10018. 

Subpart N—Materials Handling and 
Storage 

§ 1910.176 Handling materials—gen¬ 

eral. 

fa) Use of mechanical equipment. 
Where mechanical handling equipment 
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is used, sufficient safe clearances shall be 
allowed for aisles, at loading docks, 
through doorways and wherever turns 
or passage must be made. Aisles and pas¬ 
sageways shall be kept clear and in good 
repair, with no obstruction across or in 
aisles that could create a hazard. Perma¬ 
nent aisles and passageways shall be ap¬ 
propriately marked. 

<b) Secure storage. Storage of mate¬ 
rial shall not create a hazard. Bags, con¬ 
tainers, bundles, etc., stored in tiers shall 
be stacked, blocked, interlocked and lim¬ 
ited in height so that they are stable and 
secure against sliding or collapse. 

(c) Housekeeping. Storage areas shall 
be kept free from accumulation of mate¬ 
rials that constitute hazards from trip¬ 
ping, fire, explosion, or pest harborage. 
Vegetation control will be exercised 
when necessary. 

(d> Drainage. Proper drainage shall 
be provided. 

(e) Clearance limits. Clearance signs 
to warn of clearance limits shall be 
provided. 

(f) Rolling railroad cars. Derail and/ 
or bumper blocks shall be provided on 
spur railroad tracks where a rolling car 
could contact other cars being worked, 
enter a building, work or traffic area. 

(g) Guarding. Covers and/or guard¬ 
rails shall be provided to protect per¬ 
sonnel from the hazards of open pits, 
tanks, vats, ditches, etc. 

§ 1910.177 Indoor general storage. 

(а) Definitions applicable to this sec¬ 
tion. (1) “Available height for storage” 
means the maximum height at which 
commodities can be stored above the 
floor and still maintain adequate clear¬ 
ance from structural members and the 
required clearance below sprinklers. 

(2) “Ordinary combustibles” desig¬ 
nates commodities packaging or storage 
aids which have heats of combustion 
(British thermal units per pound) sim¬ 
ilar to wood, cloth, or paper and which 
produce fires that may normally be ex¬ 
tinguished by the quenching and cool¬ 
ing effect of water. This type of fire is 
defined as a Class A fire in the Standard 
for the Installation of Portable Fire Ex¬ 
tinguishers. NFPA No. 10-1970. 

(3) “Exposure” means the exterior 
presence of combustibles which, if ig¬ 
nited, could cause damage to the storage 
building or its contents. 

(4) A “firewall” is a wall designed to 
prevent the spread of fire, having a fire 
resistance rating of not less than 4 hours 
and having sufficient structural stability 
under fire conditions to allow collapse 
of construction on either side without 
collapse of wall. 

<5) “horizontal channel” means any 
uninterrupted space in excess of 5 feet 
in length between horizontal layers of 
stored commodities. Such channels may 
be formed by pallets, shelving, racks, or 
other storage arrangements. 

(б) “Noncombustible” designates com¬ 
modities. packaging, or storage aids 
which will not ignite, burn or liberate 
flammable gases when heated to a tem¬ 
perature of 1,380° Fahrenheit for 5 
minutes. 


(7) “Packaging” designates any com¬ 
modity wrapping, cushioning, or con¬ 
tainer. 

(8) “Storage aids” means commodity 
storage devices such as shelves, pallets, 
dunnage, decks, platforms, trays, bins, 
separators, and skids. 

(9) A “warehouse” is any building 
or area within a building used principally 
for the storage of commodities. 

(10) “Type I storage” is that in which 
combustible commodities or noncombus¬ 
tible commodities involving combustible 
packaging or storage aids are stored 
over 15 feet but not more than 21 feet 
high in solid piles or over 12 feet but 
not more than 21 feet high in piles that 
contain horizontal channels. Minor 
quantities of commodities of hazard 
greater than ordinary combustibles may 
be included without affecting this gen¬ 
eral classification. 

(11) “Type II storage" is that in 
which combustible commodities or non¬ 
combustible commodities involving com¬ 
bustible packaging or storage aids are 
stored not over 15 feet high in solid piles 
or not over 12 feet high in piles that con¬ 
tain horizontal channels. Minor quan¬ 
tities of commodities of hazard greater 
than ordinary combustibles may be in¬ 
cluded without affecting this general 
classification. 

(12) “Type III storage” is that in 
which the stored commodities, packag¬ 
ing and storage aids are noncombustible 
or contain only a small concentration of 
combustibles which are incapable of pro¬ 
ducing a fire that would cause appre¬ 
ciable damage to the commodities stored 
or to noncombustible wall, floor or roof 
construction. Ordinary combustible com¬ 
modities in completely sealed noncom¬ 
bustible containers may qualify in this 
classification. General commodity stor¬ 
age that is subject to frequent changing 
and storage of combustible packaging 
and storage aids is excluded from this 
category. 

(13) “Approved” means listed or ap¬ 
proved by at least one of the following 
nationally recognized testing labora¬ 
tories: Underwriters Laboratories, Inc.; 
Factory Mutual Engineering Corp 

(b) General requirements —(1) Appli¬ 
cation. This standard applies to storage, 
21 feet or less in height, of commodities 
which with their packaging and storage 
aids would classify as ordinary combus¬ 
tibles. This standard also applies to stor¬ 
age of commodities which with their 
packaging and storage aids would clas¬ 
sify as noncombustibles regardless of 
storage height. This standard does not 
cover unpackaged bulk storage such as 
grain, coal, or similar commodities. The 
provisions contained in this standard ap¬ 
ply to new buildings. Certain specific 
commodities introduce hazards different 
from those contemplated by this stand¬ 
ard. Examples are rubber tires, roll paper, 
and wax-coated cartons. 

(2) Exemptions. <i) Ordinary combus¬ 
tibles piled higher than 21 feet intro¬ 
duce serious fire protection problems 
which are not within the scope of this 
standard. , 

(ii) The provisions of this standard 
do not apply to Refrigerated Warehouses. 
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(3> Portable fire extinguishers. Port¬ 
able fire extinguishers shall be provided 
at convenient conspicuously accessible 
locations. In locations where small hose 
is provided, portable fire extinguishers 
for Class A fires may be omitted. 

(4) Alarm service. Storage facilities 
shall be provided with alarm service. (It 
may be in the form of central station 
supervision of automatic fire detection 
or sprinkler waterflow alarms or watch¬ 
man making recorded rounds during un¬ 
attended periods.) 

(c) Piling procedures and precautions. 
(1> All commodities shall be stored, han¬ 
dled and piled with due regard to their 
fire characteristics. 

(2) Significant quantities of commod¬ 
ities with fire hazards greater than or¬ 
dinary combustible commodities as 
contemplated by this standard, shall be 
separated from the main bulk of storage 
by firewalls. 

(3) Any commodities which may be 
hazardous in combination with each 
other shall be stored so that they cannot 
come in contact with each other. 

(4) Safe floor loads shall not be 
exceeded. 

( d> Fire protection requirements — 

(1) Sprinkler systems. All warehouses 
having combustible roof or floor con¬ 
struction and all warehouses contain¬ 
ing Type I or Type n storage shall be 
protected with a system of automatic 
sprinklers designed and installed in ac¬ 
cordance with the Standard for the In¬ 
stallation of Sprinkler Systems, NFPA 
No. 13-1969. 

(2) Hose system water supply, (i) 
Water supplies for hose streams shall be 
provided to supplement that required for 
automatic sprinklers. 

(ii) Where private underground sup¬ 
ply mains are necessary, they shall be 
installed in accordance with Standard 
for Outside Protection, NFPA No. 
24-1970. 

<3J Hose systems, (i) Small hose (1 y 2 
inch* where required by this standard 
shall be installed in accordance with 
Standard for the Installation of Sprin¬ 
kler Systems. NFPA No. 13-1969 and 
Standard for the Installation of Stand¬ 
pipe and Hose Systems, NFPA No. 
14-1970. 

<ii) In Type I and Type II storage, suf¬ 
ficient small hose (1% inch) shall be pro¬ 
vided so that one hose stream can reach 
kny portion of the storage area. In build- 
jngs three stories or less high, small hose 
1 2 inch) may be supplied from the 
sprinkler system in accordance with lim¬ 
itations outlined in Standard for the In¬ 
stallation of Sprinkler Systems, NFPA 
No. 13-1969. 

(iii> Standpipe and hose systems con¬ 
forming to the requirements of Standard 
or the Installation of Standpipe and 
Hose Systems. NFPA No. 14-1970, shall 
)e provided for buildings over three 
^.oiies height or having a floor level 
^ or more above grade. Standpipes 
^iail be fully equipped for fire depart¬ 
ment operations including fire depart¬ 
ment connections. 


(iv) Large hose (2*/ 2 inch) and re¬ 
lated equipment shall be provided unless 
the public fire department will provide 
such equipment promptly. 

(e) Mechanical handling equipment. 
(1> Power-operated industrial trucks 
shall be of type designated in Standard 
for the Use, Maintenance and Operation 
of Powered Industrial Trucks, NFPA No. 
505-1969, Part A. in accordance with the 
hazards of the location in which they are 
used. 

(2> Maintenance and operation of 
electric, liquid, and gaseous fueled indus¬ 
trial trucks shall be in accordance with 
Standard for the Use. Maintenance and 
Operation of Powered Industrial Trucks, 
NFPA No. 505-1969. Parts B and C. 

(f) Building service equipment. (1) 
Heating, lighting, and service equipment 
shall be of approved types, installed, 
maintained and operated in accordance 
with good practice. 

(2) Steam lines and other heating 
equipment and machinery shall be in¬ 
stalled or protected so that the stored 
commodities cannot come in contact with 
the heating elements. 

(3) Electrical equipment shall be in¬ 
stalled in accordance with the provisions 
of the National Electrical Code, NFPA 
No. 70-1968. 

(4> Refrigeration systems, if used, 
shall conform to the recommendations 
of Safety Code for Mechanical Refrigera¬ 
tion. American Society of Heating, Re¬ 
frigeration and Air Conditioning Engi¬ 
neers, Inc. (ASHRE) 15-63, ANSI B9.1- 
1964. 

(5) Stored commodities shall not be 
located under liquid fuel heating equip¬ 
ment. 

(g) Smoking. Smoking shall be strictly 
prohibited, except in locations promi¬ 
nently designated as smoking areas, and 
“No Smoking” signs shall be posted in 
prohibited areas. 

§ 1910.178 Powered industrial trucks. 

(a) General requirements. (1) The re¬ 
quirements of this section apply to fire 
protection for fork trucks, tractors, plat¬ 
form lift trucks, motorized hand trucks 
and other specialized industrial trucks 
pow r ered by electric motors or internal 
combustion engines. These fire protec¬ 
tion requirements do not apply to com¬ 
pressed air or nonflammable compressed 
gas-operated industrial trucks, nor to 
farm vehicles, nor automotive vehicles 
for highway use. 

(2) All new powered industrial trucks 
acquired after the effective date of this 
subpart shall meet the design specifica¬ 
tions established in the “American Na¬ 
tional Standard for Powered Industrial 
Trucks, Part II, ANSI B56.1-1969”, ex¬ 
cept for vehicles intended primarily for 
earth moving or over-the-road hauling. 

(3) Approved trucks shall bear a label 
or some other identifying mark indicat¬ 
ing approval by the testing laboratory. 

(4) Modifications and additions which 
affect capacity and safe operation shall 
not be performed by the customer or user 
without manufacturers prior written ap¬ 
proval. Capacity, operation, and main¬ 
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tenance instruction plates, tags, or decals 
shall be changed accordingly. 

(5) If the truck is equipped with front- 
end attachments other than factory in¬ 
stalled attachments, the user shall 
request that the truck be marked to 
identify the attachments and show the 
approximate weight of the truck and 
attachment combination at maximum 
elevation with load laterally centered. 

(6) The user shall see that all name¬ 
plates and markings are in place and are 
maintained in a legible condition. 

(7) Definition: As used in this section, 
“approved” means listed or approved by 
at least one of the following nationally 
recognized testing laboratories: Under¬ 
writers Laboratories, Inc.; Factory Mu¬ 
tual Engineering Corp. 

(b> Designations. For the purpose of 
this standard there are eleven different 
designations of industrial trucks or trac¬ 
tors as follows: D, DS. DY, E. ES, EE, 
EX, G. GS. LP, and LPS. 

(1) The D designated units are units 
similar to the G units except that they 
are diesel engine powered instead of gas¬ 
oline engine pow f ered. 

(2) The DS designated units are diesel 
powered units that are provided with ad¬ 
ditional safeguards to the exhaust, fuel 
and electrical systems. They may be used 
in some locations where a D unit may 
not be considered suitable. 

(3) The DY designated units are diesel 
powered units that have all the safe¬ 
guards of the DS units and in addition 
do not have any electrical equipment 
including the ignition and are equipped 
with temperature limitation features. 

(4) The E designated units are elec¬ 
trically powered units that have mini¬ 
mum acceptable safeguards against in¬ 
herent fire hazards. 

(5) The ES designated units are elec¬ 
trically powered units that, in addition 
to all of the requirements for the E units, 
are provided with additional safeguards 
to the electrical system to prevent emis¬ 
sion of hazardous sparks and to limit 
surface temperatures. They may be used 
in some locations w’here the use of an E 
unit may not be considered suitable. 

(6) The EE designated units are elec¬ 
trically powered units that have, in addi¬ 
tion to all of the requirements for the 
E and ES units, the electric motors and 
all other electrical equipment completely 
enclosed. In certain locations the EE 
unit may be used where the use of an E 
and ES unit may not be considered 
suitable. 

(7) The EX designated units are elec¬ 
trically powered units that differ from 
the E, ES. or EE units in that the elec¬ 
trical fittings and equipment are so de¬ 
signed, constructed and assembled that 
the units may be used in certain atmos¬ 
pheres containing flammable vapors or 
dusts. 

(8) The G designated units are gaso¬ 
line powered units having minimum ac¬ 
ceptable safeguards against inherent fire 
hazards. 

(9> The GS designated units are gaso¬ 
line powdered units that are provided with 
additional safeguards to the exhaust, 
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fuel, and electrical systems. They may 
be used in some locations where the use 
of a G unit may not be considered 
suitable. 

(10) The LP designated unit is sim¬ 
ilar to the G unit except that liquefied 
petroleum gas is used for fuel instead of 
gasoline. 

(11) The LPS designated units are liq¬ 
uefied petroleum gas powered units that 


are provided with additional safeguards 
to the exhaust, fuel, and electrical sys¬ 
tems. They may be used in some locations 
where the use of an LP unit may not be 
considered suitable. 

(12) The atmosphere or location shall 
have been classified as to whether it is 
hazardous or nonhazardous prior to the 
consideration of industrial trucks being 
used therein and the type of industrial 
truck required shall be as provided in 

Table N-l 


paragraph (d) of this section for such 
location. 

<c) Designated locations . (1) The in¬ 
dustrial trucks specified under subpara¬ 
graph (2) of this paragraph are the 
minimum types required but industrial 
trucks having greater safeguards may be 
used if desired. 

(2) For specific areas of use see Table 
N-l which tabulates the information 
contained in this section. 


SUMMARY TABLE ON USE OY INDUSTRIAL TRUCKS IN VARIOUS LOCATIONS 


Classes 

Unclassified 

Class I locations 

Class II location 

Class III locations 

Description 

of 

classes 

Locations not possess¬ 
ing atmospheres as 
desert bed in other 
columns. 

Locations in which flammable gases 
or vapors are, or may be. present in 
tho air in quantities sufficient to 
produce explosive or ignitible mix¬ 
tures. 

Locations which are hazardous because of tho 
presence of combustible dust. 

Locations where easily Ignitible filers 
or flyings nro present but not likely 
to be in suspension in quantities suf¬ 
ficient to produce ignitible mixtures. 

Groups in classes 

None 

A B 

C D 

E F 

a 

None 

Examples of locations 
or atmospheres in 
classes and groups 

Piers and Wharves in¬ 
side and outside 
general storage 
General industrial 
or commercial 
properties 

Acety- Hydro- 
Jeno gen 

Ethyl Gasoline 

ether Naphtha 
Alcohols 
Acetone 
Lacquer 
solvent 
Benzene 

Metal dust Carbon black Grain dust 

Coal dust Flour dust 

Coke dust Starch dust 

Organic dust 

Baled waste, cocoa fiber, cotton, ex¬ 
celsior, hemp, istle, Jute, kapok, 
oakum, sisal, Spanish moss, synthetic 
fibers, tow. 



1 

2 

1 

2 

1 

2 

Divisions 
(Nature of 
Hazardous 
Conditions) 

None 

Above condi¬ 
tion exists 
continuously, 
intermit¬ 
tently, or 
periodically 
under normal 
opemting 
conditions. 

Above condition, 
may occur acci¬ 
dentally as duo to 
a puncture of a 
storage drum. 

Explosive mixture Explosive mixture 

may be present not normally pres- 

undcr normal oper- cut, but where d«- 

atins conditions, or posits of dust may 

where failure of cause heat rise in 

equipment, may electrical equip- 

causc the condition meut, or where 

to exist simul- such deposits may 

taneously with be ignited by arcs 

arcing or sparking or sparks from 

of electrical equip- electrical equip¬ 
ment, or where ment. 

dusts of an elec¬ 
trically conducting 
nature may be 
present. 

Locations in 
which easily 
ignitible fibers 
or materials 
producing com¬ 
bustible flyings 
are handled, 
manufactured, 
or used. 

Locations in 
which easily 
ignitible libers 
are stored or 
handled (ex¬ 
cept in the 
process of 
manufacture). 


Authorized uses of trucks by types In groups of classes and divisions 


Groups in classes 


None 

ABC 

D A B C 

D 

E F G 

E F 

G 


None 

None 

Types of trucks 
authorized: 
Diesel: 












Type D........... 

IJR 





DS. 



D8. 



.DS 

T'ypn DY 





DY. 



DY. 

DY. 


.DY 

Electric: 

'IVnn Ti* 

E ## 










.E 

Type F.S 








E8. 




Tvnfl RF. 





EE. 



EE. 

EE. 


.EE 

Typo vx 




EX . 

EX. 

.EX,*" EX™' 



EX. 


.EX 

Gasoline: 












Type G_..... 

Typo G8 





GS. 



as . 




LP-Oas: 

T T>* * 











Type LP—- 

q\f,xp f.pfl 





LPS.... 



LPS. 




Paragraph Ref. in 
No. 605 


210.211 

20 ! (a) 

203 200 (a) 

(a) 

204 

(a), (b) 

202 (a) 205 (a) 

200 (a) 

200 

(a), (b) 


207 (a) 

20 SU) 


••Trucks conforming to those Typos may also bo used—sec subdivision (c) (2) (x) and <c)(2)(xii) of this section. 
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References in parentheses are to the cor¬ 
responding classification as used in the 
National Electrical Code (NFPA No. 70, 
ANSI Standard CI-1968) for the con¬ 
venience of persons familiar with those 
classifications. 

(i) Power-operated industrial trucks 
shall not be used in atmospheres contain¬ 
ing hazardous concentration of acety¬ 
lene. butadiene, ethylene oxide, hydro¬ 
gen (or gasses or vapors equivalent in 
hazard to hydrogen, such as manufac¬ 
tured gas), propylene oxide, acetalde¬ 
hyde, cyclopropane, diethyl ether, ethyl¬ 
ene, isoprene, or unsymmetrical dimethyl 
hydrazine (UDMH). 

(U) (a) Power-operated industrial 

trucks shall not be used in atmospheres 
containing hazardous concentrations of 
metal dust, including aluminum, mag¬ 
nesium, and their commercial alloys, 
other metals of similarly hazardous char¬ 
acteristics, or in atmospheres containing 
carbon black, coal or coke dust except 
approved power-operated industrial 
trucks designated as EX may be used in 
such atmospheres. 

(b) In atmospheres where dust of mag¬ 
nesium, aluminum or aluminum bronze 
may be present, fuses, switches, motor 
controllers, and circuit breakers of trucks 
shall have enclosures specifically ap¬ 
proved for such locations. 

(iii) Only approved power-ope rated 
industrial trucks designated as EX may 
be used in atmospheres containing ace¬ 
tone, acrylonitrile, alcohol, ammonia, 
benzine, benzol, butane, ethylene di- 
chloride, gasoline, hexane, lacquer sol¬ 
vent vapors, naphtha, natural gas. pro¬ 
pane. propylene, styrene, vinyl acetate, 
vinyl chloride, or xylenes in quantities 
sufficient to produce explosive or ignit- 
able mixtures and where such concen¬ 
trations of these gases or vapors exist 
continuously, intermittently or periodi¬ 
cally under normal operating conditions 
or may exist frequently because of repair, 
maintenance operations, leakage, break¬ 
down or faulty operation of equipment. 

( iv) Power-operated industrial trucks 
designated as DY, EE, or EX may be 
used in locations where volatile flam¬ 
mable liquids or flammable gases are 
handled, processed or used, but in which 

.n, llazar dous liquids, vapors or gases 
will normally be confined within closed 
containers or closed systems for which 
(hey can escape only in case of accidental 
rupture or breakdown of such containers 
or systems, or in the case of abnormal 
operation of equipment; also in loca¬ 
tions in which hazardous concentrations 
°i gases or vapors are normally prevented 
uy positive mechanical ventilation but 
nich might become hazardous through 
lauure or abnormal operation of the ven¬ 
tilating equipment; or in locations which 
are adjacent to Class I, Division 1 loca- 
ons, and to which hazardous concentra- 
uons °f gases or vapors might occasion- 
iiy be communicated unless such com- 
S Catlon is Prevented by adequate 
positive-pressure ventilation from a 
°* c ! ear ^r* and effective safe- 
nrvM 1 ^ ventilation failure are 

Provided. 

nthl ln . locations used for the storage 
azardous liquids in sealed containers 
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or liquified or compressed gases in con¬ 
tainers, approved power-opera ted in¬ 
dustrial trucks designated as DS, ES. 
GS. or LPS may be used. This classifica¬ 
tion includes locations where volatile 
flammable liquids or flammable gases 
or vapors are used, but which, would 
become hazardous only in case of an 
accident or of some unusual operating 
condition. The quantity of hazardous 
material that might escape in case of 
accident, the adequacy of ventilating 
equipment, the total area involved, and 
the record of the industry or business 
with respect to explosions or fires are 
all factors that should receive considera¬ 
tion in determining whether or not the 
DS or DY, ES. EE, GS. LPS designated 
truck possesses sufficient safeguards for 
the. location. Piping without valves, 
checks, meters and similar devices would 
not ordinarily be deemed to introduce a 
hazardous condition even though used 
for hazardous liquids or gases. Loca¬ 
tions used for the storage of hazardous 
liquids or of liquified or compressed 
gases in sealed containers would not 
normally be considered hazardous unless 
subject to other hazardous conditions 
also. 

(vi> (a) Only approved power- 
operating industrial trucks designated as 
EX shall be used in atmospheres in which 
combustible dust is or may be in suspen¬ 
sion continuously, intermittently, or 
periodically under normal operating con¬ 
ditions, in quantities sufficient to pro¬ 
duce explosive or ignitable mixtures, or 
where mechanical failure or abnormal 
operation of machinery or equipment 
might cause such mixtures to be 
produced. 

(b) The EX classification usually in¬ 
cludes the working areas of grain hand¬ 
ling and storage plants, room contain¬ 
ing grinders or pulverizers, cleaners, 
graders, scalpers, open conveyors or 
spouts, open bins or hoppers, mixers, or 
blenders, automatic or hopper scales, 
packing machinery, elevator heads and 
boots, stock distributors, dust and stock 
collectors (except all-metal collectors 
vented to the outside), and all similar 
dust producing machinery and equip¬ 
ment in grain processing plants, starch 
plants, sugar pulverizing plants, malting 
plants, hay grinding plants, and other 
occupancies of similar nature; coal pul¬ 
verizing plants (except where the pulver¬ 
izing equipment is essentially dust 
tight); all working areas where metal 
dusts and powders are produced, proc¬ 
essed, handled, packed, or stored (ex¬ 
cept in tight containers); and other 
similar locations where combustible dust 
may, under normal operating conditions, 
be present in the air in quantities suffi¬ 
cient to produce explosive or ignitable 
mixtures. 

(vii) Only approved power-operated 
industrial trucks designated as DY, EE. 
or EX shall be used in atmospheres in 
which combustible dust will not normally 
be in suspension in the air or will not be 
likely to be throwm into suspension by 
the normal operation of equipment or 
apparatus in quantities sufficient to pro¬ 
duce explosive or ignitable mixtures but 
where deposits or accumulations of such 
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dust may be ignited by arcs or sparks 
originating in the truck. 

(viii) Only approved power-operated 
industrial trucks designated as DY, EE. 
or EX shall be used in locations which 
are hazardous because of the presence of 
easily ignitible fibers or flyings but in 
which such fibers or flyings are not likely 
to be in suspension in the air in quanti¬ 
ties sufficient to produce ignitible 
mixtures. 

<ix> Only approved power-operated in¬ 
dustrial trucks designated as DS. DY. 
ES. EE, EX. GS. or LPS be used in lo¬ 
cations where easily ignitible fibers are 
stored or handled, including outside 
storage, but are not being processed or 
manufactured. Industrial trucks desig¬ 
nated as E. which have been previously 
used in these locations may be continued 
in use. 

<x> On piers and wharves handling 
general cargo, any approved power- 
operated industrial truck designated as 
Type D, E, G, or LP may be used, or 
trucks which conform to the require¬ 
ments for these types may be used. 

(xi> If storage warehouses and out¬ 
side storage locations are hazardous only 
the approved power^-operated industrial 
truck specified for such locations in this 
paragraph (c)(2) shall be used. If not 
classified as hazardous, any approved 
power-operated industrial truck desig¬ 
nated as Type D, E. G, or LP may be 
used, or trucks which conform to the re¬ 
quirements for these types may be used. 

(xii> If general industrial or commer¬ 
cial properties are hazardous, only ap¬ 
proved pow r er-operated industrial trucks 
specified for such locations in this para¬ 
graph (c) (2) shall be used. If not classi¬ 
fied as hazardous, any approved powder- 
operated industrial truck designated as 
Type D. E, G, or LP may be used, or 
trucks w'hicli conform to the require¬ 
ments of these types may be used. 

(d) Converted industrial trucks. 
Power-operated industrial trucks that 
have been originally approved for the 
use of gasoline for fuel, when converted 
to the use of liquefied petroleum gas 
fuel in accordance with paragraph (q> 
of this section, may be used in those 
locations wiiere G, GS or LP, and LPS 
designated trucks have been specified in 
the preceding paragraphs. 

(e> Safety guards. (1) High Lift 
Rider trucks shall be fitted with an over¬ 
head guard manufactured in accordance 
with paragraph (a)(2) of this sec¬ 
tion. unless operating conditions do not 
permit. 

(2) If the type of load presents a haz¬ 
ard, the user shall equip fork trucks with 
a vertical load backrest extension manu¬ 
factured in accordance with paragraph 
(a) (2) of this section. 

(f ) Fuel handling and storage. (1 > The 
storage and handling of liquid fuels such 
as gasoline and diesel fuel shall be in ac¬ 
cordance w r ith NFPA Flammable and 
Combustible Liquids Code (NFPA No. 30- 
1969). 

(2 > The storage and handling of lique¬ 
fied petroleum gas fuel shall be in ac¬ 
cordance with Handling of Liquefied 
Petroleum Gases (NFPA No. 58-1969). 
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(g) Changing and charging storage 
batteries . (1) Battery charging installa¬ 
tions shall be located in areas designated 
for that purpose. 

(2) Facilities shall be provided for 
flushing and neutralizing spilled electro¬ 
lyte, for Are protection, for protecting 
charging apparatus from damage by 
trucks, and for adequate ventilation 
for dispersal of fumes from gassing 
batteries. 

(3) When racks are used for support 
of batteries, they should be made of ma¬ 
terials nonconductive to spark genera¬ 
tion or be coated or covered to achieve 
this objective. 

(4) A conveyor, overhead hoist, or 
equivalent material handling equipment 
shall be provided for handling batteries. 

(5) Reinstalled batteries shall be 
properly positioned and secured in the 
truck. 

(6) A carboy til ter or siphon shall be 
provided for handling electrolyte. 

(7) When charging batteries, acid 
shall be poured into water; water shall 
not be poured into acid. 

(8) Trucks shall be properly posi¬ 
tioned and brake applied before at¬ 
tempting to change or charge batteries. 

(9) When charging batteries, the vent 
caps should be kept in place to avoid 
electrolyte spray. Care shall be taken 
to assure that vent caps are functioning. 
The battery (or compartment) cover(s) 
shall be open to dissipate heat. 

(10) Smoking shall be prohibited in 
the charging area. 

(11) Precautions shall be taken to pre¬ 
vent open flames, sparks, or electric arcs 
in battery charging areas. 

(12) Tools and other metallic objects 
shall be kept away from the top of un¬ 
covered batteries. 

(h) Lighting for operating areas . (1) 
Controlled lighting of adequate intensity 
should be provided in operating areas. 
(See American National Standard Prac¬ 
tice for Industrial Lighting, All. 1-1965 
(R1970)). 

(2) Where general lighting is less than 
2 lumens per square foot, auxiliary di¬ 
rectional lighting shall be provided on 
the truck. 

(i) Control of noxious gases and 
fumes. (1) Concentration levels of car¬ 
bon monoxide gas created by powered 
industrial truck operations shall not ex¬ 
ceed the levels specified in § 1910.93. 

(2) Questions concerning degree of 
concentration and methods of sampling 
to ascertain the condition should be re¬ 
ferred to a qualified industrial hygienist. 

(j) Dockboards (bridge plates). See 
§ 1910.30(a). 

(k) Trucks and railroad cars . (1) The 
brakes of highway trucks shall be set 
and wheel chocks placed under the rear 
wheels to prevent the trucks from rolling 
while they are boarded with powered 
industrial trucks. 

(2) Wheel stops or other recognized 
positive protection shall be provided to 
prevent railroad cars from moving dur¬ 
ing loading or unloading operations. 

(3) Fixed jacks may be necessary to 
support a semitrailer and prevent up¬ 
ending during the loading or unloading 


when the trailer is not coupled to a 
tractor. 

<4) Positive protection shall be pro¬ 
vided to prevent railroad cars from being 
moved while dockboards or bridge plates 
are in position. 

<1) Operator training. Only trained 
and authorized operators shall be per¬ 
mitted to operate a powered industrial 
truck. Methods shall be devised to train 
operators in the safe operation of pow¬ 
ered industrial trucks. 

(m) Truck operations. (1) Trucks 
shall not be driven up to anyone stand¬ 
ing in front of a bench or other fixed 
object. 

(2) No person shall be allowed to stand 
or pass under the elevated portion of 
any truck, whether loaded or empty. 

(3) Unauthorized personnel shall not 
be permitted to ride on powered indus¬ 
trial trucks. A safe place to ride shall be 
provided where riding of trucks is 
authorized. 

(4) The employer shall prohibit arms 
or legs from being placed between the 
uprights of the mast or outside the run¬ 
ning lines of the truck. 

(5) When leaving a powered indus¬ 
trial truck unattended, load engaging 
means shall be fully lowered, controls 
shall be neutralized, power shut off, 
brakes set, key or connector plug re¬ 
moved. Wheels shall be blocked if the 
truck is parked on an incline. 

(6) A safe distance shall be main¬ 
tained from the edge of ramps or plat¬ 
forms while on any elevated dock, or 
platform or freight car. Trucks shall not 
be used for opening or closing freight 
doors. 

(7) Brakes shall be set and wheel 
blocks shall be in place to prevent move¬ 
ment of trucks, trailers, or railroad cars 
while loading or unloading. Fixed jacks 
may be necessary to support a semitrailer 
during loading or unloading when the 
trailer is not coupled to a tractor. The 
flooring of trucks, trailers, and railroad 
cars shall be checked for breaks and 
weakness before they are driven onto. 

(8) There shall be sufficient headroom 
under overhead installations, lights, 
pipes, sprinkler system, etc. 

(9) An overhead guard shall be used 
as protection against falling objects. It 
should be noted that an overhead guard 
is intended to offer protection from the 
impact of small packages, boxes, bagged 
material, etc., representative of the job 
application, but not to withstand the 
impact of a falling capacity load. 

(10) A load backrest extension shall 
be used whenever necessary to minimize 
the possibility of the load or part of it 
from falling rearward. 

(11) Only approved industrial trucks 
shall be used in hazardous locations. 

(12) Whenever a truck is equipped 
with vertical only, or vertical and hori¬ 
zontal controls elevatable with the lift¬ 
ing carriage or forks for lifting person¬ 
nel, the following additional precautions 
shall be taken for the protection of per¬ 
sonnel being elevated. 

(i) Use of a safety platform firmly 
secured to the lifting carriage and/or 
forks. 


(ii) Means shall bp provided whereby 
personnel on the platform can shut off 
power to the truck. 

(iii) Such protection from falling ob¬ 
jects as indicated necessary by the op¬ 
erating conditions shall be provided. 

(13) Spinner knobs must not be at¬ 
tached to steering handwheels of trucks 
not originally equipped with such. 

(14) Fire aisles, access to stairways, 
and fire equipment shall be kept clear. 

(n) Traveling. (1) All traffic regula¬ 
tions shall be observed, including au¬ 
thorized plant speed limits. A safe dis¬ 
tance shall be maintained approximately 
three truck lengths from the truck 
ahead, and the truck shall be kept under 
control at all times. 

(2) The right of way shall be yielded 
to ambulances, fire trucks, or other ve¬ 
hicles in emergency situations. 

(3) Other trucks traveling in the same 
direction at intersections, blind spots, or 
other dangerous locations shall not be 
passed. 

(4) The driver shall be required to 
slow down and sound the horn at cross 
aisles and other locations where vision 
is obstructed. If the load being carried 
obstructs forward view, the driver shall 
be required to travel with the load 
trailing. 

(5) Railroad tracks shall be crossed 
diagonally wherever possible. Parking 
closer than 8 feet from the center of 
railroad tracks is prohibited. 

(6) The driver shall be required to 
look in the direction of, and keep a clear 
view of the path of travel. 

(7) Grades shall be ascended or de¬ 
scended slowly. 

(i) When ascending or descending 
grades in excess of 10 percent, loaded 
trucks shall be driven with the load up¬ 
grade. 

(ii) Unloaded trucks should be op¬ 
erated on all grades with the load en¬ 
gaging means downgrade. 

(iii) On all grades the load and load 
engaging means shall be tilted back if 
applicable, and raised only as far as 
necessary to clear the road surface. 

(8) Under all travel conditions the 
truck shall be operated at a speed that 
will permit it to be brought to a stop in 
a safe manner. 

(9) Stunt driving and horseplay shall 
not be permitted. 

(10) The driver shall be required to 
slow down for wet and slippery floors. 

(11) Dockboard or bridgeplates, shall 
be properly secured before they are 
driven over. Dockboard or bridgeplates 
shall be driven over carefully and slowly 
and their rated capacity never exceeded. 

(12) Elevators shall be approached 
slowly, and then entered squarely after 
the elevator car is properly leveled. Once 
on the elevator, the controls shall be 
neutralized, power shut off, and the 
brakes set 

(13) Motorized hand trucks must en¬ 
ter elevator or other confined areas with 
load end forward. 

(14) Running over loose objects on 
the roadway surface shall be avoided. 

(15) While negotiating turns, speed 
shall be reduced to a safe level, by means 
of turning the hand steering wheel in a 
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smooth, sweeping motion. Except when 
maneuvering at a very low speed, the 
hand steering wheel shall be turned at a 
moderate, even rate. 

(o) Loading . (1) Only stable or safely 
arranged loads shall be handled. Caution 
shall be exercised when handling off- 
center loads which cannot be centered. 

(2) Only loads within the rated ca¬ 
pacity of the truck shall be handled. 

(3) The long or high (including multi¬ 
ple-tiered) loads which may affect ca¬ 
pacity shall be adjusted. 

(4) When attachments are used, par¬ 
ticular care should be taken in securing, 
manipulating, positioning, and trans¬ 
porting the load. Trucks equipped with 
attachments shall be operated as par¬ 
tially loaded trucks when not handling 
a load. 

(5) A load engaging means shall be 
placed under the load as far as possible; 
the mast shall be carefully tilted back¬ 
ward to stabilize the load. 

'6) Extreme care shall be used when 
tilting the load forward or backward, 
particularly when high tiering. Tilting 
forward with load engaging means ele¬ 
vated shall be prohibited except to pick 
up a load. An elevated load shall not be 
tilted forward except when the load is 
in a deposit position over a rack or stack. 
When stacking or tiering, only enough 
backward tilt to stabilize the load shall be 
used. 

(p> Operation of the truck. (1) If at 
any time a powered industrial truck is 
found to be in need of repair, defective, 
or in any way unsafe, the truck shall be 
taken out of service until it has been 
restored to safe operating condition. 

• 2) Fuel tanks shall not be filled while 
the engine is running. Spillage shall be 
avoided. 

•3) Spillage of oil or fuel shall be 
carefully washed away or completely 
evaporated and the fuel tank cap re¬ 
placed before restarting engine. 

<4) No truck shall be operated with a 
leak in the fuel system until the leak has 
been corrected. 

< 5) Open flames shall not be used for 
checking electrolyte level in storage bat¬ 
teries or gasoline level in fuel tanks. 

( q» Maintenance of industrial trucks . 
'!) Any power-operated industrial truck 
not in safe operating condition shall be 
removed from service. All repairs shall be 
made by authorized personnel. 

< 2) No repairs shall be made in Classes 
I. II. and III locations. 

<3> Those repairs to the fuel and ig- 
mtion systems of industrial trucks which 
Involve fire hazards shall be conducted 
only in locations designated for such 
repairs. 

< 4 > Trucks in need of repairs to the 
electrical system shall have the battery 
disconnected prior to such repairs. 

( 5> All parts of any such industrial 
truck requiring replacement shall be 
repiaccd only by parts equivalent as to 
• arety with those used in the original 
design. 

•6) Industrial trucks shall not be 

tered so that the relative positions of 
ne vai ’ious parts are different from what 


they were when originally received from 
the manufacturer, nor shall they be al¬ 
tered either by the addition of extra 
parts not provided by the manufacturer 
or by the elimination of any parts, ex¬ 
cept as provided in subparagraph (12) of 
this paragraph. Additional counter¬ 
weigh tipg of fork trucks shall not be 
done unless approved by the truck 
manufacturer. 

(7) Industrial trucks shall be exam¬ 
ined before being placed in service, and 
shall not be placed in service if the 
examination shows any condition ad¬ 
versely affecting the safety of the 
vehicle. Such examination shall be made 
at least daily. 

Where industrial trucks are used on a 
round-the-clock basis, they shall be 
examined after each shift. Defects when 
found shall be immediately reported and 
corrected. 

(8) Water mufflers shall be filled daily 
or as frequently as is necessary to pre¬ 
vent depletion of the supply of water 
below 75 percent of the filled capacity. 
Vehicles with mufflers having screens or 
other parts that may become clogged 
shall not be operated while such screens 
or parts are clogged. Any vehicle that 
emits hazardous sparks or flames from 
the exhaust system shall immediately be 
removed from service, and not returned 
to service until the cause for the emis¬ 
sion of such sparks and flames has been 
eliminated. 

(9) When the temperature of any part 
of any truck is found to be in excess of 
its normal operating temperature, thus 
creating a hazardous condition, the 
vehicle shall be removed from service and 
not returned to service until the cause 
for such overheating has been eliminated. 

(10> Industrial trucks shall be kept 
in a clean condition, free of lint, excess 
oil, and grease. Noncombustible agents 
should be used for cleaning trucks. Low 
flash point (below 100 F.) solvents shall 
not be used. High flash point (at or above 
100' F.) solvents may be used. Precau¬ 
tions regarding toxicity, ventilation, and 
fire hazard shall be consonant with the 
agent or solvent used. 

(11) Where it is necessary to use anti¬ 
freeze in the engine cooling system, only 
those products having a glycol base shall 
be used. 

(12> Industrial trucks originally ap¬ 
proved for the use of gasoline for fuel 
may be converted to liquefied petroleum 
gas fuel provided the complete conversion 
results in a truck which embodies the 
features specified for LP or LPS desig¬ 
nated trucks. Such conversion equipment 
shall be approved. The description of the 
component parts of this conversion sys¬ 
tem and the recommended method of 
installation on specific trucks are con¬ 
tained in the “Listed by Report.” 

§ 1910.179 Overhead and gantry rrancs. 

(a) Definitions applicable to this sec - 
tion. (1)A “crane” is a machine for lift¬ 
ing and lowering a load and moving it 
horizontally, with the hoisting mech¬ 
anism an integral part of the machine. 
Cranes whether fixed or mobile are 
driven manually or by powder. 


(2) An “automatic crane” is a crane 
which when activated operates through 
a preset cycle or cycles. 

(3) A “cab-operated crane” is a crane 
controlled by an operator in a cab lo¬ 
cated on the bridge or trolley. 

(4) “Cantilever gantry crane” means 
a gantry or semigantry crane in which 
the bridge girders or trusses extend 
transversely beyond the crane runway on 
one or both sides. 

(5) “Floor-operated crane” means a 
crane which is pendant or nonconductive 
rope controlled by an operator on the 
floor or an independent platform. 

(6) “Gantry crane” means a crane 
similar to an overhead crane except that 
the bridge for carrying the trolley or 
trolleys is rigidly supported on tw r o or 
more legs running on fixed rails or other 
runway. 

(7) “Hot metal handling crane" 
means an overhead crane used for trans¬ 
porting or pouring molten material. 

(8) “Overhead crane” means a crane 
with a movable bridge carrying a mov¬ 
able or fixed hoisting mechanism and 
traveling on an overhead fixed runway 
structure. 

(9) “Power-operated crane” means a 
crane whose mechanism is driven by elec¬ 
tric. air, hydraulic, or internal combus¬ 
tion means. 

(10) A “pulpit-operated crane” is a 
crane operated from a fixed operator sta¬ 
tion not attached to the crane. 

(11) A “remote-operated crane” is a 
crane controlled by an operator not in a 
pulpit or in the cab attached to the 
crane, by any method other than pend¬ 
ant or rope control. 

(12) A “semigantry crane” is a gantry 
crane with one end of the bridge rigidly 
supported on one or more legs that run 
on a fixed rail or runway, the other end 
of the bridge being supported by a truck 
running on an elevated rail or runw r ay. 

(13) “Storage bridge crane” means a 
gantry type crane of long span usually 
used for bulk storage of material; the 
bridge girders or trusses are rigidly or 
nonrigidly supported on one or more 
legs. It may have one or more fixed or 
hinged cantilever ends. 

(14) “Wall crane” means a crane hav¬ 
ing a jib with or without trolley and sup¬ 
ported from a side wall or line of col¬ 
umns of a building. It is a traveling type 
and operates on a runway attached to 
the side wall or columns. 

(15) “Appointed" means assigned spe¬ 
cific responsibilities by the employer or 
the employer’s representative. 

(16> “ANSI" means the American Na¬ 
tional Standards Institute. 

(17) An “auxiliary hoist” is a supple¬ 
mental hoisting unit of ligther capacity 
and usually higher speed than provided 
for the main hoist. 

(18> A “brake” is a device used for 
retarding or stopping motion by friction 
or power means. 

(19) A “drag brake” is a brake which 
provides retarding force without external 
control. 

(20) A “holding brake” is a brake that 
automatically prevents motion when 
pow r er is off. 
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(21) “Bridge” means that part of a 
crane consisting of girders, trucks, end 
ties, footwalks. and drive mechanism 
which carries the trolley or trolleys. 

(22) “Bridge travel” means the crane 
movement in a direction parallel to the 
crane runway. 

<23) A “bumper” (buffer) is an energy 
absorbing device for reducing impact 
when a moving crane or trolley reaches 
the end of its permitted travel; or when 
two moving cranes or trolleys come in 
contact. 

(24) The “cab” is the operator’s com¬ 
partment on a crane. 

(25) “Clearance” means the distance 
from any part of the crane to a point 
of the nearest obstruction. 

(26) “Collectors” (current) are con¬ 
tacting devices for collecting current 
from runway or bridge conductors. 

(27) “Conductors, bridge” are the 
electrical conductors located along the 
bridge structure of a crane to provide 
power to the trolley. 

(28) “Conductors, runway” (main) 
are the electrical conductors located 
along a crane runway to provide power 
to the crane. 

(29) The “control braking means” is a 
method of controlling crane motor speed 
when in an overhauling condition. 

(30) “Countertorque” means a method 
of control by which the power to the 
motor is reversed to develop torque in 
the opposite direction. 

(31) “Dynamic” means a method of 
controlling crane motor speeds when in 
the overhauling condition to provide a 
retarding force. 

(32) “Regenerative” means a form of 
dynamic braking in which the electrical 
energy generated is fed back into the 
power system. 

(33) “Mechanical” means a method of 
control by friction. 

(34) “Controller, spring return” means 
a controller which when released will re¬ 
turn automatically to a neutral position. 

(35) “Designated” means selected or 
assigned by the employer or the em¬ 
ployer’s representative as being qualified 
to perform specific duties. 

(36) A “drift point” means a point on 
a travel motion controller which releases 
the brake while the motor is not ener¬ 
gized. This allows for coasting before the 
brake is set. ♦ 

(37) The “drum” is the cylindrical 
member around which the ropes are 
wound for raising or lowering the load. 

(38) An “equalizer” is a device which 
compensates for unequal length or 
stretch of a rope. 

(39) “Exposed” means capable of 
being contacted inadvertently. Applied 
to hazardous objects not adequately 
guarded or isolated. 

(40) “Fail-safe” means a provision 
designed to automatically stop or safely 
control any motion in which a malfunc¬ 
tion occurs. 

(41) “Footwalk” means the walkway 
with handrail, attached to the bridge or 
trolley for access purposes. 
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(42) A “hoist” Is an apparatus which 
may be a part of a crane, exerting a force 
for lifting or lowering. 

(43) “Hoist chain” means the load 
bearing chain in a hoist. 

Note: Chain properties do not conform to 
those shown in ANSI B30.9-1971, Safety Code 
for Slings. 

(44) “Hoist motion” means that mo¬ 
tion of a crane which raises and lowers a 
load. 

(45) “Load” means the total super¬ 
imposed weight on the load block or hook. 

(46) The “load block” is the assembly 
of hook or shackle, swivel, bearing, 
sheaves, pins, and frame suspended by 
the hoisting rope. 

(47) “Magnet” means an electromag¬ 
netic device carried on a crane hook to 
pick up loads magnetically. 

(48) “Main hoist” means the hoist 
mechanism provided for lifting the maxi¬ 
mum rated load. 

(49) A “man trolley” is a trolley hav¬ 
ing an operator’s cab attached thereto. 

(50) “Rated load” means the maxi¬ 
mum load for which a crane or individ¬ 
ual hoist is designed and built by the 
manufacturer and shown on the equip¬ 
ment nameplate(s). 

(51) “Rope” refers to wire rope, unless 
otherwise specified. 

(52) “Running sheave” means a 
sheave which rotates as the load block 
is raised or lowered. 

(53) “Runway” means an assembly of 
rails, beams, girders, brackets, and 
framework on which the crane or trolley 
travels. 

(54) “Side pull” means that portion of 
the hoist pull acting horizontally when 
the hoist lines are not operated vertically. 

(55) “Span” means the horizontal dis¬ 
tance center to center of runway rails. 

(56) “Standby crane” means a crane 
which is not in regular service but which 
is used occasionally or intermittently as 
required. 

(57) A “stop” is a device to limit travel 
of a trolley or crane bridge. This device 
normally is attached to a fixed structure 
and normally does not have energy ab¬ 
sorbing ability. 

(58) A “switch” is a device for making, 
breaking, or for changing the connec¬ 
tions in an electric circuit. 

(59) An “emergency stopswitch” is a 
manually or automatically operated elec¬ 
tric switch to cut off electric power in¬ 
dependently of the regular operating 
controls. 

(60) A “limit switch” is a switch which 
is operated by some part or motion of a 
power-driven machine or equipment to 
alter the electric circuit associated with 
the machine or equipment. 

(61) A “main switch” is a switch con¬ 
trolling the entire power supply to the 
crane. 

(62) A “master switch” is a switch 
which dominates the operation of con¬ 
tractors, relays, or other remotely oper¬ 
ated devices 

(63) The “trolley” is the unit which 
travels on the bridge rails and carries the 
hoisting mechanism. 


(64) “Trolley travel” means the trolley 
movement at light angles to the crane 
runway. 

(65) “Truck” means the unit consisting 
of a frame, wheels, bearings, and axles 
which supports the bridge girders or 
trolleys. 

(b) General requirements —( l) Appli¬ 
cation. This section applies to overhead 
and gantry cranes, including semigantry, 
cantilever gantry, wall cranes, storage 
bridge cranes, and others having the 
same fundamental characteristics. These 
cranes are grouped because they all have 
trolleys and similar travel characteris¬ 
tics. 

(2) New and existing equipment. All 
new overhead and gantry cranes in¬ 
stalled after the effective date of the 
regulations in this subpart shall meet 
the design specifications of the Ameri¬ 
can National Standard Safety Code for 
Overhead and Gantry Cranes, ANSI 
B30.2.0-1967. Equipment constructed 
and installed prior to the effective date 
of this subpart shall be modified to con¬ 
form to these specifications. 

(3) Modifications. Cranes may be 
modified and rerated provided such 
modifications and the supporting struc¬ 
ture are checked thoroughly for the new 
rated load by a qualified engineer or the 
equipment manufacturer. The crane 
shall be tested in accordance with para¬ 
graph (k)(2) of this section. New rated 
load shall be displated in accordance 
with subparagraph (5) of this para¬ 
graph. 

(4) Wind indicators and rail clamps. 
Outdoor storage bridges shall be pro¬ 
vided with automatic rail clamps. A 
wind-indicating device shall be provided 
which will give a visible or audible alarm 
to the bridge operator at a predetermined 
wind velocity. If the clamps act on the 
rail heads, any beads or weld flash on 
the rail heads shall be ground off. 

(5) Rated load marking. The rated 
load of the crane shall be plainly marked 
on each side of the crane, and if the 
crane has more than one hoisting unit, 
each hoist shall have its rated load 
marked on it or its load block and this 
marking shall be clearly legible from the 
ground or floor. 

(6) Clearance from obstruction. <i» 
Minimum clearance of 3 inches overhead 
and 2 inches laterally shall be provided 
and maintained between crane and ob¬ 
structions in conformity with Crane 
Manufacturers Association of America. 
Inc., Specification No. 61 (formerly the 
Electric Overhead Crane Institute, Inc). 

(ii) Where passageways or walkways 
are provided obstructions shall not be 
placed so that safety of personnel will 
be jeopardized by movements of the 
crane. 

(7) Clearance between parallel cranes- 
If the runways of two cranes are parallel, 
and there are no intervening walls or 
structure, there shall be adequate clear¬ 
ance provided and maintained between 
the two bridges. 

(c) Cabs—(1)Cab location, (i) The 
general arrangement of the cab and the 


FEDERAL REGISTER, VOL. 36, NO. 105—SATURDAY, MAY 29 , 1971 





location of control and protective equip¬ 
ment shall be such that all operating 
handles are within convenient reach of 
the operator when facing the area to be 
served by the load hook, or while facing 
the direction of travel of the cab. The 
arrangement shall allow the operator a 
full view of the load hook in all positions. 

(ii) The cab shall be located to af¬ 
ford a minimum of 3 inches clearance 
from all fixed structures within its 
area of possible movement. 

(iii) The clearance of the cab above 
the working floor or passageway should 
be not less than 7 feet. 

(2) Access to crane. Access to the cab 
and/or bridge walkway shall be by a 
conveniently placed fixed ladder, stairs, 
or platform, requiring no step over any 
gap exceeding 12 inches. Fixed ladders 
shall be in conformance with the Ameri¬ 
can National Standard Safety Code for 
Fixed Ladders, ANSI A14.3-1956. 

(3) Fire extinguisher. A carbon diox¬ 
ide, dry-chemical, or equivalent hand 
fire extinguisher should be kept in the 
cab. Carbon tetrachloride extinguishers 
shall not be used. 

(4) Lighting. Light in the cab shall be 
sufficient to enable the operator to see 
clearly enough to perform his work. 

(d) Footwalks and ladders —(1) Lo¬ 
cation of footwalks. (i) If sufficient 
headroom is available on cab-operated 
cranes, a footwalk shall be provided on 
the drive side along the entire length of 
the bridge of all cranes having the 
trolley running on the top of the girders. 
To give sufficient access to the opposite 
side of the trolley, there should be pro¬ 
vided either a footwalk mounted on the 
trolley, a suitable footwalk or platform 
in the building, or a footwalk on the 
opposite side of the crane at least twice 
the length of the trolley. 

(ii) Footwalks should be located to give 
a headroom not less than 78 inches. In 
no case shall less than 48 inches be 
provided. If 48 inches of headroom can¬ 
not be provided, footwalks should be 
omitted from the crane and a stationary 
Platform or landing stage built for work¬ 
men making repairs. 

(2) Construction of footwalks. (i) 
Footwalks shall be of rigid construction 
and designed to sustain a distributed load 
of at least 50 pounds per square foot. 

(ii) Footwalks shall have a walking 
surface of antislip type. 

Note: Wood wUl meet this requirement. 

(iii) Footwalks should be continuous 
and permanently secured. 

(iv) Footwalks shoud have a clear pas¬ 
sageway at least 18 inches wide except 
opposite the bridge motor, where they 
should be not less than 15 inches. The 
jnner edge shall extend at least to the 
nne of the outside edge of the lower 
rover plate or flange of the girder. 

Toeboards and handrails for foot - 
t alks. Toeboards and handrails shall be 

compliance with section 1910.23 of this 
Part. 

(4) Ladders and stairways, (i) Gantry 
ranes shall be provided with ladders or 

r r Wa P exte nding from the ground to 
'he footwalk or cab platform. 
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(ii) Stairways shall be equipped with 
rigid and substantial metal handrails. 
Walking surfaces shall be of an antislip 
type. 

(iii) La dders shall be permanently and 
securely fastened in place and shall be 
constructed in compliance with 5 1910.27. 

(e) Stops , bumpers , rail sweeps , and 
guards —(1) Trolley stops, (i) Stops shall 
be provided at the limits of travel of 
the trolley. 

(ii) Stops shall be fastened to resist 
forces applied when contacted. 

(iii) A stop engaging the tread of the 
wheel shall be of a height at least equal 
to the radius of the wheel. 

(2) Bridge bumpers, (i) A crane shall 
be provided with bumpers capable of 
stopping the crane (not including the 
lifted load) at a rate of deceleration not 
to exceed 3 feet per second per second 
when traveling in either direction at 20 
percent of the rated load speed. 

(a) The bumper shall have sufficient 
energy absorbing capacity to stop the 
crane when traveling at a speed of at 
least 40 percent of rated load speed. 

(t>) The bumper shall be so mounted 
that there is no direct shear on bolts. 

(il) Bumpers shall be so designed and 
installed as to minimize parts falling 
from the crane in case of breakage. 

(3) Trolley bumpers, (i) Trolley shall 
be provided with bumpers capable of 
stopping the trolley (not including the 
lifted load) at a rate of deceleration not 
to exceed 4.7 feet per second per second 
when traveling in either direction at one- 
third of the rated load speed. 

(ii) When more than one trolley is 
operated on the same bridge, each shall 
be equipped with bumpers on their ad¬ 
jacent ends. 

(iii) Bumpers shall be designed and in¬ 
stalled to minimize parts falling from 
the trolley in case of breakage. 

(4) Rail sweeps. Bridge trucks shall 
be equipped with sweeps which extend 
below the top of the rail and project In 
front of the truck wheels. 

(5) Guards for hoisting ropes, (i) If 
hoisting ropes run near enough to other 
parts to make fouling or chafing passible, 
guards shall be installed to prevent this 
condition. 

(ii) A guard shall be provided to pre¬ 
vent contact between bridge conductors 
and hoisting ropes if they could come 
into contact. 

(6) Guards for moving parts, (i) Ex¬ 
posed moving parts such as gears, set 
screws, projecting keys, chains, chain 
sprockets, and reciprocating components 
which might constitute a hazard under 
normal operating conditions shall be 
guarded. 

(ii) Guards shall be securely fastened. 

(iii) Each guard shall be capable of 
supporting without permanent distortion 
the weight of a 200-pound person unless 
the guard is located where it is impos¬ 
sible for a person to step on it. 

(f) Brakes —(1) Brakes for hoists . 
(i) Each independent hoisting unit of a 
crane shall be equipped with at least one 
self-setting brake, hereafter referred to 
as a holding brake, applied directly to the 
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motor shaft or some part of the gear 
train. 

(ii) Each independent hoisting unit of 
a crane, except worm-geared hoists, the 
angle of whose worm is such as to 
prevent the load from accelerating in the 
lowering direction shall, in addition to 
a holding brake, be equipped with control 
braking means to prevent overspeeding. 

(2) Holding brakes, (i) Holding brakes 
for hoist motors shall have not less than 
the following percentage of the full load 
hoisting torque at the point where the 
brake is applied. 

(а) 125 percent when used with a con¬ 
trol braking means other than mechani¬ 
cal. 

(б) 100 percent when used in conjunc¬ 
tion with a mechanical control braking 
means. 

(c) 100 percent each if two holding 
brakes are provided. 

(ii) Holding brakes on hoists shall 
have ample thermal capacity for the 
frequency of operation required by the 
service. 

(iii) Holding brakes on hoists shall be 
applied automatically when power is 
removed. 

(iv) Where necessary holding brakes 
shall be provided with adjustment means 
to compensate for wear. 

(v) The wearing surface of ail hold¬ 
ing-brake drums or discs shall be 
smooth. 

(vi) Each independent hoisting unit of 
a crane handling hot metal and having 
power control braking means shall be 
equipped with at least two holding 
brakes. 

(3) Control braking means, (i) A 
power control braking means such as 
regenerative, dynamic or countertorque 
braking, or a mechanically controlled 
braking means shall be capable of main¬ 
taining safe lowering speeds of rated 
loads. 

(ii) The control braking means shall 
have ample thermal capacity for the fre¬ 
quency of operation required by service. 

(4) Brakes for trolleys and bridges. 
(i) Foot operated brakes shall not require 
an applied force of more than 70 pounds 
to develop manufacturer's rated brake 
torque. 

(ii) Brakes may be applied by me¬ 
chanical, electrical, pneumatic, hydrau¬ 
lic, or gravity means. 

(iii) Where necessary brakes shall be 
provided with adjustment means to 
compensate for wear. 

(iv) The wearing surface of all brake- 
drums or discs shall be smooth. 

(v) All foot-brake pedals shall be 
constructed so that the operator's foot 
will not easily slip off the pedal. 

(vi) Foot-operated brakes shall be 
equipped with automatic means for posi¬ 
tive release when pressure is released 
from the pedal. 

fvii) Brakes for stopping the motion 
of the trolley or bridge shall be of suf¬ 
ficient size to stop the trolley or bridge 
within a distance in feet equal to 10 per¬ 
cent of full load speed in feet per minute 
when traveling at full speed with full 
load. 
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(viii) If holding brakes are provided 
on the bridge or trolley(s), they shall 
not prohibit the use of a drift point in 
the control circuit. 

(ix) Brakes on trolleys and bridges 
shall have ample thermal capacity for 
the frequency of operation required by 
the service to prevent impairment of 
functions from overheating. 

(5) Application of trolley brakes, (i) 
On cab-operated cranes with cab on 
trolley, a trolley brake shall be required 
as specified under subparagraph (4) of 
this paragraph. 

(ii) A drag brake may be applied to 
hold the trolley in a desired position on 
the bridge and to eliminate creep with 
the power off. 

<6) Application of bridge brakes, (i) 
On cab-operated cranes with cab on 
bridge, a bridge brake is required as 
specified under subparagraph (4) of this 
paragraph. 

(ii) On cab-operated cranes with cab 
on trolley, a bridge brake of the holding 
type shall be required. 

(iii) On all floor, remote and pulpit- 
operated crane bridge drives, a brake or 
noncoasting mechanical drive shall be 
provided. 

(g) Electric equipment —(1) General. 

(i) Wiring and equipment shall comply 
with § 1910.401. 

(ii) The control circuit voltage shall 
not exceed 600 volts for a.c. or d.c. 
current. 

(iii) The voltage at pendant push¬ 
buttons shall not exceed 150 volts for 
a.c. and 300 volts for d.c. 

(iv) Where multiple conductor cable 
is used with a suspended pushbutton 
station, the station must be supported 
in some satisfactory manner that will 
protect the electrical conductors against 
strain. 

(v) Pendant control boxes shall be 
constructed to prevent electrical shock 
and shall be clearly marked for iden¬ 
tification of functions. 

(2) Equipment, (i) Electrical equip¬ 
ment shall be so located or enclosed that 
live parts will not be exposed to acci¬ 
dental contact under normal operating 
conditions. 

(ii) Electric equipment shall be pro¬ 
tected from dirt, grease, oil, and mois¬ 
ture. 

(iii) Guards for live parts shall be sub¬ 
stantial and so located that they cannot 
be accidently deformed so as to make 
contact with the live parts. 

(3) Controllers . (i) Cranes not 

equipped with spring-return controllers 
or momentary contact pushbuttons shall 
be provided with a device which will dis¬ 
connect all motors from the line on fail¬ 
ure of power and will not permit any 
motor to be restarted until the control¬ 
ler handle is brought to the “off" posi¬ 
tion, or a reset switch or button is 
operated. 

(ii) Lever operated controllers shall 
be provided with a notch or latch which 
in the “off“ position prevents the handle 
from being inadvertently moved to the 
“on” position. An “off" detent or spring 
return arrangement is acceptable. 
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(iii) The controller operating handle 
shall be located within convenient reach 
of the operator. 

(iv) As far as practicable, the move¬ 
ment of each controller handle shall be 
in the same general directions as the 
resultant movements of the load. 

(v) The control for the bridge and 
troller travel shall be so located that the 
operator can readily face the direction of 
travel. 

(vi) For floor-operated cranes, the 
controller or controllers if rope operated, 
shall automatically return to the "off” 
position when released by the operator. 

(vii) Pushbuttons in pendant stations 
shall return to the off position when pres¬ 
sure is released by the crane operator. 

(viii) Automatic cranes shall be so 
designed that all motions shall fail-safe 
if any malfunction of operation occurs. 

(ix) Remote-operated cranes shall 
function so that if the control signal for 
any crane motion becomes ineffective 
that crane motion shall stop. 

(4) Resistors, (i) Enclosures for re¬ 
sistors shall have openings to provide 
adequate ventilation, and shall be in¬ 
stalled to prevent the accumulation of 
combustible matter too near to hot parts. 

(ii) Resistor units shall be supported 
so as to be free as possible from vibration. 

(iii) Provision shall be made to prevent 
broken parts or molten metal falling upon 
the operator or from the crane. 

(5) Switches, (i) The power supply 
to the runway conductors shall be con¬ 
trolled by a switch or circuit breaker 
located on a fixed structure, accessible 
from the floor, and arranged to be locked 
in the open position. 

(ii) On cab-operated cranes a switch 
or circuit breaker of the enclosed type, 
with provision for locking in the open 
position shall be provided in the leads 
from the runway conductors. A means 
of opening this switch or circuit breaker 
shall be located within easy reach of the 
operator. 

(iii) On floor-operated cranes, a 
switch or circuit breaker of the enclosed 
type, with provision for locking in the 
open position, shall be provided in the 
leads from the runway conductors. This 
disconnect shall be mounted on the 
bridge or footwalk near the runway col¬ 
lectors. One of the following types of 
floor operated disconnects shall be 
provided: 

(a) Nonconductive rope attached to 
the main disconnect switch. 

(b) An undervoltage trip for the main 
circuit breaker operated by an emergency 
stop button in the pendant pushbutton in 
the pendant pushbutton station. 

(c) A main line contactor operated by 
a switch or pushbutton in the pendant 
pushbutton station. 

(iv) The hoisting motion of all electric 
traveling cranes shall be provided with 
an overtravel limit switch in the hoisting 
direction. 

(v) All cranes using a lifting magnet 
shall have a magnet circuit switch of the 
enclosed type with provision for locking 
in the open position. Means for discharg¬ 


ing the inductive load of the magnet shall 
be provided. 

(6) Runway conductors. Conductors 
of the open type mounted on the crane 
runway beams or overhead shall be so 
located or so guarded that persons en¬ 
tering or leaving the cab or crane foot- 
walk normally could not come into 
contact with them. 

(7) Extension lamps. If a service re¬ 
ceptacle is provided in the cab or on the 
bridge of cab-operated cranes, it shall be 
a grounded three-prong type permanent 
receptacle, not exceeding 300 volts. 

(h) Hoisting equipment —(1) Sheaves. 

(i) Sheave grooves shall be smooth and 
free from surface defects which could 
cause rope damage. 

(ii) Sheaves carrying ropes which can 
be momentarily unloaded shall be pro¬ 
vided with closs-fltting guards or other 
suitable devices to guide the rope back 
into the groove when the load is applied 
again. 

(iii) The sheaves in the bottom block 
shall be equipped with close-fitting 
guards that will prevent ropes from be¬ 
coming fouled when the block is lying on 
the ground with ropes loose. 

(iv) Pockets and flanges of sheaves 
used with hoist chains shal be of such 
dimensions that the chain does not catch 
or bind during operation. 

(v) All running sheaves shall be 
equipped with means for lubrication. 
Permanently lubricated, sealed and/or 
shielded bearings meet this requirement. 

(2) Ropes, (i) In using hoisting ropes, 
the crane manufacturer’s recommenda¬ 
tion shall be followed. The rated load 
divided by the number of parts of rope 
shall not exceed 20 percent of the nomi¬ 
nal breaking strength of the rope. 

(ii) Socketing shall be done in the 
manner specified by the manufacturer of 
the assembly. 

(iii) Rope shall be secured to the drum 
as follows: 

(a) No less than two wraps of rope 
shall remain on the drum when the hook 
is in its extreme low position. 

(5) Rope end shall be anchored by a 
clamp securely attached to the drum, or 
by a socket arrangement approved by the 
crane or rope manufacturer. 

(iv) Eye splices. [Reserved.] 

(v) Rope clips attached with U-bolts 
shall have the U-bolts on the dead or 
short end of the rope. Spacing and num¬ 
ber of all types of clips shall be in 
accordance with the clip manufacturer s 
recommendation. Clips shall be drop- 
forged steel in all sizes manufactured 
commercially. When a newly installed 
rope has been in operation for an hour, 
all nuts on the clip bolts shall be 
retightened. 

(vi) Swaged or compressed fittings 
shall be applied as recommended by the 
rope or crane manufacturer. 

(vii) Wherever exposed to tempera¬ 
tures, at which fiber cores would be dam¬ 
aged, rope having an independent wire- 
rope or wire-strand core, or other 
temperature-damage resistant core shau 
be used. 
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(viii> Replacement rope shall be the 
same size, grade, and construction as the 
original rope furnished by the crane 
manufacturer, unless otherwise recom¬ 
mended by a wire rope manufacturer 
due to actual working condition require¬ 


ments. 

(3> Equalizers. If a load is supported 
by more than one part of rope, the ten¬ 
sion in the parts shall be equalized. 

i4> Hooks. Hooks shall meet the 
manufacturer's recommendations and 
shall not be overloaded. 

(i) Warning device. Except for floor- 
operated cranes a gong or other effective 
warning signal shall be provided for 
each crane equipped with a power travel¬ 
ing mechanism. 

<j> Inspection —(1) Inspection classi¬ 
fication. (i) Initial inspection. Prior to 
initial use all new and altered cranes 
shall be inspected to insure compliance 
with the provisions of this section. 

(ii) Inspection procedure for cranes 
in regular service is divided into two 
general classifications based upon the 
intervals at which inspection should 
be performed. The intervals in turn are 
dependent upon the nature of the crit¬ 
ical components of the crane and the 
degree of their exposure to wear, de¬ 
terioration, or malfunction. The two 
general classifications are herein desig¬ 
nated as “frequent” and “periodic” with 
respective intervals between inspections 
as defined below: 

<a> Frequent inspection—Daily to 
monthly intervals. 

<b> Periodic inspection—1 to 12- 
month intervals. 

(2> Frequent inspection. The follow¬ 
ing items shall be inspected for defects 
at intervals as defined in subparagraph 
<l)(ii> of this paragraph or as specifi¬ 
cally indicated, including observation 
during operation for any defects which 
might appear between regular inspec¬ 
tions. All deficiencies such as listed shall 
be carefully examined and determination 
made as to whether they constitute a 
safety hazard: 


<i) All functional operating mecha¬ 
nisms for maladjustment interfering 
with proper operation. Daily. 

til* Deterioration or leakage in lines, 
tanks, valves, drain pumps, and other 
parts of air or hydraulic systems. Daily. 

hii> Hooks with deformation or 
cracks. Visual inspection daily; monthly 
inspection with signed reports. For hooks 
with cracks or having more than 15 per¬ 
cent in excess of normal throat opening 
or more than 10 twist from the plane 
?! ^ ben t hook refer to paragraph 
vl) (3) (iii) (a) of this section. 

(iv) Hoist or load attachment chains, 
ncluding end connections, for excessive 
twisfc » distorted links interfering 
th P r °Per function, or stretch beyond 
manufacturer’s recommendations. Vis- 
ai inspection daily; monthly inspection 
with signed report. 

(y) Rope slings, including end coll¬ 
ections, for excessive wear, broken 
iw 5, f. tretch * kiting, or twisting. Visual 

winl - 10n dai] y: monthly inspection 
with signed report. 
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(vi) All functional operating mech¬ 
anisms for excessive wear of components. 

(vii> Rope reeving for noncompliance 
with manufacturer’s recommendations. 

(3) Periodic inspection. Complete in¬ 
spections of the crane shall be per¬ 
formed at intervals as generally defined 
in subparagraph (lXiiXb) of this 
paragraph, depending upon its activity, 
severity of service, and environment, or 
as specifically indicated below. These in¬ 
spections shall include the requirements 
of subparagraph (2) of this paragraph 
and in addition, the following items. Any 
deficiencies such as listed shall be care¬ 
fully examined and determination made 
as to whether they constitute a safety 
hazard: 

(i) Deformed, cracked, or corroded 
members. 

<ii> Loose bolts or rivets. 

(iii) Cracked or worn sheaves and 
drums. 

(iv) Worn, cracked or distorted parts 
such as pins, bearings, shafts, gears, 
rollers, locking and clamping devices. 

(v) Excessive wear on brake system 
parts, linings, pawls, and ratchets. 

(vi> Load. wind, and other indicators 
over their full range, for any significant 
inaccuracies. 

(vii) Gasoline, diesel, electric, or other 
powerplants for improper performance 
or noncompliance with applicable safety 
requirements. 

(viii) Excessive wear of chain drive 
sprockets and excessive chain stretch. 

(ix> Crane hooks. Magnetic particle 
or other suitable crack detecting inspec¬ 
tion should be performed at least once 
each year. 

(x) Electrical apparatus, for signs of 
pitting or any deterioration of controller 
containers, limit switches and pushbut¬ 
ton stations. 

(4) Cranes not in regular use. (i) A 
crane which has been idle for a period of 
1 month or more, but less than 6 months, 
shall be given an inspection conforming 
with requirements of subparagraph (2) 
of this paragraph and paragraph (m) (2) 
of this section, before placing in service. 

(ii) A crane which has been idle for 
a period of over 6 months shall be given a 
complete inspection conforming with re¬ 
quirements of subparagraphs (2) and 
(3) of this paragraph and paragraph 
(m) (2) of this section before placing in 
service. 

(iii) Standby cranes shall be inspected 
at least semi-annually in accordance with 
requirements of subparagraph (2> of this 
paragraph and paragraph (m) (2) of this 
section. Standby cranes exposed to ad¬ 
verse environment should be inspected 
more frequently. 

(k) Testing —(1) Operational tests. 
(i) Prior to initial use all new and al¬ 
tered cranes shall be tested to insure 
compliance with this section including 
the following functions: 

(a) Hoisting and lowering. 

<b) Trolley travel. 

(c) Bridge travel. 

(d) Limit switches, locking and safety 
devices. 


10621 

(ii) The trip setting of hoist limit 
switches shall be determined by tests 
with an empty hook traveling in increas¬ 
ing speeds up to the maximum speed. 
The actuating mechanism of the limit 
switch shall be located so that it will 
trip the switch, under all conditions, in 
sufficient time to prevent contact of the 
hook or hook block with any part of the 
trolley. 

(2) Rated load test. Prior to initial use 
all new. extensively repaired, and altered 
cranes should be tested by or under the 
direction of an appointed or authorized 
person, confirming the load rating of the 
crane. The load rating should not be 
more than 80 percent of the maximum 
load sustained during the test. Test loads 
shall not be more than 125 percent of the 
rated load unless otherwise recommended 
by the manufacturer. The test reports 
shall be placed on file where readily avail¬ 
able to appointed personnel. 

(1) Maintenance —(1) Preventive 
maintenance. A preventive maintenance 
program based on the crane manufac¬ 
turer’s recommendations shall be estab¬ 
lished. 

(2) Maintenance procedure, (i) Be¬ 
fore adjustments and repairs are started 
on a crane the following precautions 
shall be taken: 

(a) The crane to be repaired shall be 
run to a location where it will cause the 
least interference with other cranes and 
operations in the area. 

(b) All controllers shall be at the off 
position. 

(c) The main or emergency switch 
shall be open and locked in the open 
position. 

(d) Warning or “out of order” signs 
shall be placed on the crane, also on the 
floor beneath or on the hook where visi¬ 
ble from the floor. 

(e) Where other cranes are in opera¬ 
tion on the same runway, rail stops or 
other suitable means shall be provided 
to prevent interference with the idle 
crane. 

(/) Where temporary protective rail 
stops are not available, or practical, a 
signalman should be placed at a visual 
vantage point for observing the approach 
of an active crane and warning its op¬ 
erator when reaching the limit of safe 
distance from the idle crane. 

(ii> Alter adjustments and repairs 
have been made the crane shall not be 
operated until all guards have been re¬ 
installed, safety devices reactivated and 
maintenance equipment removed. 

(3) Adjustments and repairs, (i) Any 
unsafe conditions disclosed by the inspec¬ 
tion requirements of paragraph (j) of 
this section shall be corrected before op¬ 
eration of the crane is resumed. Adjust¬ 
ments and repairs shall be done only by 
designated personnel. 

(ii) Adjustments shall be maintained 
to assure correct functioning of com¬ 
ponents. The following are examples: 

< a> All functional operating mecha¬ 
nisms. 

(b) Limit switches. 

(c> Control systems. 
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(d) Brakes. 

(e) Power plants. 

(iii) Repairs or replacements shall be 
provided promptly as needed for safe 
operation. The following are examples: 

(a) Crane hooks showing defects de¬ 
scribed in paragraph (j)(2)(iv) of this 
section shall be discarded. Repairs by 
welding or reshaping are not generally 
recommended. If such repairs are at¬ 
tempted they shall only be done under 
competent supervision and the hook shall 
be tested to the load requirements of 
paragraph (k) (2) of this section before 
further use. 

(b) Load attachment chains and rope 
slings showing defects described in para¬ 
graph (j) (2) (iv) and (v) of this section 
respectively. 

(c) All critical parts which aro 
cracked, broken, bent, or excessively 
worn. 

(d) Pendant control stations shall be 
kept clean and function labels kept 
legible. 

<m) Rope inspection —(1) Running 
ropes. A thorough inspection of all ropes 
shall be made at least once a month and 
a full written, dated, and signed report 
of rope condition kept on file where 
readily available to appointed personnel. 
Any deterioration, resulting in appreci¬ 
able loss of original strength, such as 
described below, shall be carefully noted 
and determination made as to whether 
further use of the rope would constitute 
a safety hazard: 

(1) Reduction of rope diameter below 
nominal diameter due to loss of core sup¬ 
port, internal or external corrosion, or 
wear of outside wires. 

<ii) A number of broken outside wires 
and the degree of distribution or concen¬ 
tration of such broken wires. 

(iii) Worn outside wires. 

(iv) Corroded or broken wires at end 
connections. 

(v) Corroded, cracked, bent, worn, or 
improperly applied end connections. 

(vi) Severe kinking, crushing, cutting, 
or unstranding. 

(2) Other ropes. All rope which has 
been idle for a period of a month or more 
due to shutdown or storage of a crane on 
which it is installed shall be given a 
thorough inspection before it is placed 
in service. This inspection shall be for 
all types of deterioration and shall be 
performed by an appointed person whose 
approval shall be required for further 
use of the rope. A written and dated re¬ 
port of the rope condition shall be avail¬ 
able for inspection. 

(n) Handling the load —(1) Size of 
load. Tiie crane shall not be loaded be¬ 
yond its rated load except for test pur¬ 
poses as provided in paragraph (k) of 
this section 

(2) Attaching the load, (i) The hoist 
chain or hoist rope shall be free from 
kinks or twists and shall not be wrapped 
around the load. 

(ii) The load shall be attached to the 
load block hook by means of slings or 
other approved devices. 

(iii) Care shall be taken to make cer¬ 
tain that the sling clears all obstacles. 


(3) Moving the load, (i) The load shall 
be well secured and properly balanced in 
the sling or lifting device before it is 
lifted more than a few inches. 

(ii) Before starting to hoist the fol¬ 
lowing conditions shall be noted: 

(a) Hoist rope shall not be kinked. 

(b) Multiple part lines shall not be 
twisted around each other. 

(c) The hook shall be brought over the 
load in such a manner as to prevent 
swinging. 

(ii|) During hoisting care shall be 
taken that: 

(a) There is no sudden acceleration or 
deceleration of the moving load. 

(b) The load does not contact any 
obstructions. 

(iv) Cranes shall not be used for side 
pulls except when specifically author¬ 
ized by a responsible person who has 
determined that the stability of the 
crane is not thereby endangered and that 
various parts of the crane will not be 
overstressed. 

(v) While any employee is on the load 
or hook, there shall be no hoisting, lower¬ 
ing, or traveling. 

(vi) The employer shall require that 
the operator avoid carrying loads over 
people 

(vii) The operator shall test the brakes 
each time a load approaching the rated 
load is handled. The brakes shall be 
tested by raising the load a few inches 
and applying the brakes. 

(viii) The load shall not be lowered 
below the point where less than two full 
wraps of rope remain on the hoisting 
drum. 

(ix) When two or more cranes are 
used to lift a load one qualified respon¬ 
sible person shall be in charge of the 
operation. He shall analyze the operation 
and instruct all personnel involved in 
the proper positioning, rigging of the 
load, and the movements to be made. 

(x) The employer shall insure that the 
operator does not leave his position at 
the controls while the load is suspended. 

(xi) When starting the bridge and 
when the load or hook approaches near 
or over personnel, the warning signal 
shall be sounded. 

(4) Hoist limit switch, (i) At the be¬ 
ginning of each operator’s shift, the 
upper limit switch of each hoist shall be 
tried out under no load. Extreme care 
shall be exercised; the block shall be 
"inched” into the limit or run in at 
slow speed. If the switch does not op¬ 
erate properly, the appointed person 
shall be immediately notified. 

(ii) The hoist limit switch w f hich con¬ 
trols the upper limit of travel of the 
load block shall never be used as an 
operating control. 

(o) Other requirements, general—( 1) 
Ladders . (i) The employer shall insure 
that hands are free from encumbrances 
while personnel are using ladders. 

(ii) Articles which are too large to be 
carried in pockets or belts shall be lifted 
and lowered by hand line. 

(2) Cabs, (i) Necessary clothing and 
personal belongings shall be stored in 


such a manner as not to interfere with 
access or operation. 

(ii) Tools, oil cans, waste, extra fuses, 
and other necessary articles shall be 
stored in the tool box. and shall not be 
permitted to lie loose in or about the cab. 

(3) Fire extinguishers. The employer 
shall insure that operators are familiar 
with the operation and care of fire ex¬ 
tinguishers provided. 


§ 1910.180 Crawler locomotive ami truck 
cranes. 


(а) Definitions applicable to'this sec¬ 
tion. (1)A "crawler crane” consists of a 
rotating superstructure with power 
plant, operating machinery, and boom, 
mounted on a base, equipped with crawl¬ 
er treads for travel. Its function is to 
hoist and swing loads at various radii. 

(2) A "locomotive crane” consists of 
a rotating superstructure with power- 
plant, operating machinery and boom, 
mounted on a base or car equipped for 
travel on railroad track. It may be self- 
propelled or propelled by an outside 
source. Its function is to hoist and swing 
loads at various radii. 

(3) A "truck crane” consists of a ro¬ 
tating superstructure with powerplant, 
operating machinery and boom, mounted 
on an automotive truck equipped with 
a powerplant for travel. Its function is 
to hoist and swing loads at various radii. 

(4) A "wheel mounted crane” (wagon 
crane) consists of a rotating super¬ 
structure with powerplant, operating 
machinery and boom, mounted on a 
base or platform equipped with axles 
and rubber-tired wheels for travel. 
The base is usually propelled by the en¬ 
gine in the superstructure, but it may be 
equipped with a separate engine con¬ 
trolled from the superstructure. Its 
function is to hoist and swing loads at 
various radii. 

(5) An "accessory” is a secondary part 
or assembly of parts which contributes 
to the overall function and usefulness of 
a machine. 

(б) "Appointed” means assigned spe¬ 
cific responsibilities by the employer or 
the employer’s representative. 

(7) "ANSI” means the American Na¬ 
tional Standards Institute. 

(8) An "angle indicator” (boom) is 
an accessory which measures the angle 
of the boom to the horizontal. 

(9) The "axis of rotation” is the ver¬ 
tical axis around which the crane super¬ 
structure rotates. 

(10) "Axle” means the shaft or spindle 
with which or about which a wheel ro¬ 
tates. On truck- and wheel-mounted 
cranes it refers to an automotive type o 
axle assembly including housings. ge* 1 ' 
ing. differential, bearings, and mounting 


appurtenances. 

Cl) "Axle” (bogie) means two or more 
automotive-type axles mounted in tan¬ 
dem in a frame so as to divide the loa 
between the axles and permit vertical 
oscillation of the wheels. 

(12) The "base” (mounting) “j® 
traveling base or carrier on which t 
rotating superstructure is mounted su 
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as a car. truck, crawlers, or wheel 

platform. 

(13) The “boom" (crane) is a mem¬ 
ber hinged to the front of the rotating 
superstructure with the outer end sup¬ 
ported by ropes leading to a gantry or 

A" frame and used for supporting the 
hoisting tackle. 

<14 * The “boom angle" is the angle 
between the longitudinal centerline of 
the boom and the horizontal. The boom 
longitudinal centerline is a straight line 
between the boom foot pin (heel pin) 
centerline and boom point sheave pin 
centerline. 

(15> The "boom hoist" is a hoist drum 
and rope reeving system used to raise 
and lower the boom. The rope system 
may be all live reeving or a combination 
of live reeving and pendants. 

(16) The "boom stop" is a device used 
to limit the angle of the boom at the 
highest position. 

(17) A "brake" is a device used for 
retarding or stopping motion by friction 
or power means. 

(18) A "cab" is housing which covers 
the rotating superstructure machinery 
and/or operator’s station. On truck - 
crane trucks a separate cab covers the 
driver’s station. 

(19) The “clutch" is a friction, elec¬ 
tromagnetic, hydraulic, pneumatic, or 
positive mechanical device for engage¬ 
ment or disengagement of power. 

(20) The "counterweight" is a weight 
used to supplement the weight of the 
machine in providing stability for lift¬ 
ing working loads. 

(21) 1 Designated" means selected or 
assigned by the employer or the em¬ 
ployers representative as being qualified 
to perform specific duties. 

<22> The “drum" is the cylindrical 
members around which ropes are wound 
for raising and lowering the load or 
boom. 


(23 > Dynamic" (loading) mean 
loads introduced into the machine or it 
components by forces in motion. 

(24) The “gantry" (A-frame) is « 
structural frame, extending above tin 
superstructure, to which the boom sup 
Ports ropes are reeved. 

<25) A “jib” is an extension attachec 
to the boom point to provide added boon 
m? 8th for liftln 8 specified loads. Th< 
ho may be in line with the boom or offse 
to various angles. 

f (26) ‘ Load" (working) means the ex 
ternal load, in pounds, applied to th< 
includ *ng the weight of load 
attaching equipment such as load blocks 
shackles, and slings. 

Q J5 7 L," Load bl °ck’’ (upper) means tin 
ssembly of hook or shackle, swivel 
sneaves, pins, and frame suspended fron 
the boom point. 

Load block " (lower) means th< 
ssembly of hook or shackle, swivel 

th a , ve f* . pins * and frame suspended b: 
the hoisting ropes. 

‘29) a “load hoist- is a hoist driur 
in* reeving system used for hoist- 
lng an d lowering loads. 

In ^ l Loa ^ ratings" are crane rating* 
i ounds established by the manufac- 
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turer in accordance with paragraph (c) 
of this section. 

(31) “Outriggers" are extendable 
fixed metal arms, attached to the mount¬ 
ing base, which rest on supports at the 
outer ends. 

(32) “Rail clamp" means a tong-like 
metal device, mounted on a locomotive 
crane car, which can be connected to 
the track. 

(33) “Reeving" means a rope system 
in which the rope travels around drums 
and sheaves. 

(34) “Rope" refers to a wire rope 
unless otherwise specified. 

(35) “Side loading" means a load ap¬ 
plied at an angle to the vertical plane 
of the boom. 

(36) A “standby crane" is a crane 
which is not in regular service but which 
is used occasionally or intermittently as 
required. 

(37) A “standing (guy) rope" is a 
supporting rope which maintains a con¬ 
stant distance between the points of at¬ 
tachment to the two components con¬ 
nected by the rope. 

(38> “Structural competence" means 
the ability of the machine and its com¬ 
ponents to withstand the stresses im¬ 
posed by applied loads. 

(39) "Superstructure" means the ro¬ 
tating upper frame structure of the 
machine and the operating machinery 
mounted thereon. 

(40> "Swing" means the rotation of 
the superstructure for movement of 
loads in a horizontal direction about the 
axis of rotation. 

(41) “Swing mechanism" means the 
machinery involved in providing rota¬ 
tion of the superstructure. 

(42) “Tackle" is an assembly of ropes 
and sheaves arranged for hoisting and 
pulling. 

(43) “Transit" means the moving or 

transporting of a crane from one jobsite 
to another. * 

(44) “Travel" means the functions of 
the machine moving from one location 
to another, on a jobsite. 

(45) The "travel mechanism" is the 
machinery involved in providing travel. 

(46) “Wheelbase" means the distance 
between centers of front and rear axles. 
For a multiple axle assembly the axle 
center for wheelbase measurement is 
taken as the midpoint of the assembly. 

(47) The “whipline" (auxiliary hoist) 
is a separate hoist rope system of lighter 
load capacity and higher speed than pro¬ 
vided by the main hoist. 

(48) A “winch head" is a power driven 
spool for handling of loads by means of 
friction between fiber or wire rope and 
spool. 

(b) General requirements —(1) Appli¬ 
cation. This section applies to crawler 
cranes, locomotive cranes, wheel mounted 
cranes of both truck and self-propelled 
wlieel type, and any variations thereof 
w'hich retain the same fundamental 
characteristics. This section includes 
only cranes of the above types, w'hich 
are basically powered by internal com¬ 
bustion engines or electric motors and 
which utilize drums and ropes. Cranes 


designed for railway and automobile 
wreck clearances are excepted. The 
requirements of this section are ap¬ 
plicable only to machines when used as 
lifting cranes. 

(2) New and existing equipment. All 
new crawler, locomotive, and truck 
cranes utilized after the effective date of 
this subpart shall meet the design speci¬ 
fications of the “American National 
Standard Safety Code for Crawler, Loco¬ 
motive and Truck Cranes." ANSI B30.5- 
1968. Equipment constructed and utilized 
prior to the effective date of the regula¬ 
tions in this section shall be modified to 
conform to these specifications. 

(c) Load ratings —(1) Load ratings — 
where stability governs lifting perform¬ 
ance. (i) The margin of stability for 
determination of load ratings, with 
booms of stipulated lengths at stipulated 
working radii for the various types of 
crane mountings is established by taking 
a percentage of the loads which will pro¬ 
duce a condition of tipping or balance 
with the boom in the least stable direc¬ 
tion, relative to the mounting. The load 
ratings shall not exceed the following 
percentages for cranes, with the indi¬ 
cated types of mounting under condi¬ 
tions stipulated in subdivisions (ii) and 
(ill) of this subparagraph. 

Maximtim 
load ratings 
(percent of 

Type of crane mounting: tipping loads ) 

Locomotive, without outriggers: 

Booms 60 feet or less__ 85 

Booms over 60 feet_ 1 85 

Locomotive, using outriggers fully 
extended_ 80 

Crawler, without outriggers_ 75 

Crawler, using outriggers fully ex¬ 
tended __ 85 

Truck and wheel mounted without 
outriggers or using outriggers fully 
extended_ 85 

‘ Unless this results In less than 30.000 
pound-feet net stabilizing moment about the 
rail, which shall be minimum with such 
booms. 

(ii) The following stipulation shall 
govern the application of the values in 
subdivision (i) of this subparagraph for 
locomotive cranes: 

(a) Tipping with or without the use of 
outriggers occurs when half of the 
wheels farthest from the load leave the 
rail. 

(b) The crane shall be standing on 
track which is level within 1 percent 
grade. 

(c) Radius of the load is the horizon¬ 
tal distance from a projection of the 
axis of rotation to the rail support sur¬ 
face. before loading, to the center of 
vertical hoist line or tackle with load 
applied. 

(d) Tipping loads from which ratings 
are determined shall be applied under 
static conditions only, i.e., without 
dynamic effect of hoisting, lowering, or 
swinging. 

(e) The weight of all auxiliary han¬ 
dling devices such as hoist blocks, hooks, 
and slings shall be considered a part of 
the load rating. 
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(iil) Stipulations governing the appli¬ 
cation of the values in subdivision (i) of 
this subparagraph for crawler, truck, and 
wheel-mounted cranes shall be in ac¬ 
cordance with Crane Load-Stability Test 
Code. Society of Automotive Engineers 
(SAE) J765. 

(iv) The effectiveness of these preced¬ 
ing stability factors will be influenced 
by such additional factors as free sus¬ 
pended loads, track, wind, or gTound 
conditions, condition and inflation of 
rubber tires, boom lengths, proper oper¬ 
ating speeds for existing conditions, and, 
in general, careful and competent oper¬ 
ation. All of these shall be taken into 
account by the user. 

(2) Load rating chart. A substantial 
and durable rating chart with clearly 
legible letters and figures shall be pro¬ 
vided with each crane and securely fixed 
to the crane cab in a location easily 
visible to the operator while seated at 
his control station. 

<d) Inspection classification —(1) Ini¬ 
tial inspection. Prior to initial use all 
new and altered cranes shall be inspected 
to insure compliance with provisions of 
this section. 

(2) Regular inspection. Inspection 
procedure for cranes in regular service 
is divided into two general classifications 
based upon the intervals at which in¬ 
spection should be performed. The inter¬ 
vals in turn are dependent upon the 
nature of the critical components of the 
crane and the degree of their exposure 
to wear, deterioration, or malfunction. 
The two general classifications are 
herein designated as “frequent” and 
“periodic” with respective intervals be¬ 
tween inspections as defined below: 

(i) Frequent inspection: Daily to 
monthly intervals. 

(ii) Periodic inspection: One- to 12- 
month intervals, or as specifically recom¬ 
mended by the manufacturer. 

(3) Frequent inspections. Items such 
as the following shall be inspected for 
defects at intervals as defined in sub¬ 
division (2) (i) of this subparagraph or 
as specifically indicated including ob¬ 
servation during operation for any de¬ 
fects which might appear between regu¬ 
lar inspections. Any deficiencies such as 
listed shall be carefully examined and 
determination made as to whether they 
constitute a safety hazard: 

(i) All control mechanisms for mal¬ 
adjustment interfering with proper op¬ 
eration: Daily. 

(ii) All control mechanisms for ex¬ 
cessive w ear of components and contami¬ 
nation by lubricants or other foreign 
matter. 

(iii) All safety devices for malfunction. 

(iv) Deterioration or leakage in air or 
hydraulic systems: Daily. 

(v) Crane hooks with deformations or 
cracks. For hooks with cracks or having 
more than 15 percent in excess of normal 
throat opening or more than 10° twist 
from the plane of the unbent hook. 

(vi) Rope reeving for noncompliance 
with manufacturer's recommendations. 

(vii) Electrical apparatus for malfunc¬ 
tioning, signs of excessive deterioration, 
dirt, and moisture accumulation. 


(4) Periodic inspection. Complete in¬ 
spections of the crane shall be performed 
at intervals as generally defined in sub- 
paragraph (2) (ii) of this paragraph 
depending upon its activity, severity of 
service, and environment, or as specifi¬ 
cally indicated below. These inspections 
shall include the requirements of sub- 
paragraph (3) of this paragraph and in 
addition, items such as the following. 
Any deficiencies such as listed shall be 
carefully examined and determination 
made as to whether they constitute a 
safety hazard: 

(i) Deformed, cracked, or corroded 
members, in the crane structure and 
boom. 

(ii) Loose bolts or rivets. 

(iii) Cracked or worn sheaves and 
drums. 

(iv) Worn, cracked, or distorted parts 
such as pins, bearings, shafts, gears, 
rollers and locking devices. 

(v) Excessive wear on brake and 
clutch system parts, linings, pawis, and 
ratchets. 

(vi) Load, boom angle, and other indi¬ 
cators over their full range, for any sig¬ 
nificant inaccuracies. 

(vii) Gasoline, diesel, electric, or other 
power plants for improper performance 
or noncompliance with safety require¬ 
ments. 

(viii) Excessive wear of chain-drive 
sprockets and excessive chain stretch. 

(ix) Travel steering, braking, and 
locking devices, for malfunction. 

(x) Excessively worn or damaged tires. 

(5) Cranes not in regular use. (i) A 
crane which has been idle for a period 
of one month or more, but less than 6 
months, shall be given an inspection con¬ 
forming with requirements of subpara¬ 
graph (3) of tills paragraph and para¬ 
graph (g) (2) (ii) of this section before 
placing in service. 

(ii) A crane which has been idle for 
a period of six months shall be given a 
complete inspection conforming with re¬ 
quirements of subparagraphs (3) and (4) 
of this paragraph and paragraph (g) (2) 
(ii) of this section before placing in 
service. 

(iii) Standby cranes shall be inspected 
at least semiannually in accordance with 
requirements of subparagraph (3) of this 
paragraph and paragraph (g) (2) (U) of 
this section. Such cranes which are ex¬ 
posed to adverse environment should be 
inspected more frequently. 

(6) Inspection records. Written, dated, 
and signed inspection reports and rec¬ 
ords shall be made monthly on critical 
items in use such as brakes, crane hooks, 
and ropes. Records shall be kept readily 
available. 

(e) Testing —(1) Operational tests. (I) 
In addition to prototype tests and qual¬ 
ity-control measures, each new produc¬ 
tion crane shall be tested by the manu¬ 
facturer to the extent necessary to insure 
compliance with the operational require¬ 
ments of this paragraph including func¬ 
tions such as the following: 

(a) Load hoisting and lowering mech¬ 
anisms 

(b) Boom hoisting and lower mecha¬ 
nisms 


(c) Swinging mechanism 

(d) Travel mechanism 

(e) Safety devices 

(ii) Where the complete production ' 
crane is not supplied by one manufac- j 
turer such tests shall be conducted at ! 
final assembly. 

(iii) Certified production-crane test 
results shall be made available. 

(2) Rated load test, (i) Written re¬ 
ports shall be available showing test pro- ! 
cedures and confirming the adequacy of 
repairs or alterations. 

(ii) Test loads shall not exceed 110 
percent of the rated load at any selected 
working radius. 

(iii) Where rerating is necessary: 

(a) Crawler, truck, and wheel- 
mounted cranes shall be tested in ac¬ 
cordance with SAE Recommended Prac¬ 
tice, Crane Load Stability Test Code 
J765 (April 1961). 

(b) Locomotive cranes shall be tested 
in accordance with paragraph (a) (1) (i) 
and (ii) of this section. 

(c) Rerating test report shall be read¬ 
ily available. 

(iv) No cranes shall be rerated in 
excess of the original load ratings unless 
such rating changes are approved by the 
crane manufacturer or final assembler. 

(f) Maintenance procedure —(1) Gen¬ 
eral. After adjustments and repairs have 
been made the crane shall not be oper¬ 
ated until all guards have been re¬ 
installed, safety devices reactivated, and 
maintenance equipment removed. 

(g) Rope inspection —(1) Running 
ropes. A thorough inspection of all ropes 
in use shall be made at least once a 
month and a full written, dated, and 
signed report of rope condition kept on 
file where readily available. All inspec¬ 
tions shall be performed by an appointed 
or authorized person. Any deterioration, 
resulting in appreciable loss of original 
strength, such as described below, shall 
be carefully noted and determination 
made as to whether further use of the 
rope would constitute a safety hazard: 

(1) Reduction of rope diameter below 
nominal diameter due to loss of core sup¬ 
port, internal, or external corrosion or 
wear of outside wires. 

(ii) A number of broken outside wires 
and the degree of distribution of con¬ 
centration of such broken wires. 

(iii) Worn outside wires. 

(iv) Corroded or broken wires at ena 
connections. 

(v) Corroded, cracked, bent, worn, or 
improperly applied end connections. 

(vi) Severe kinking, crushing, cutting, 
or unstranding. 

(2) Other ropes, (i) Heavy wear and/ 
or broken wires may occur in sections a* 
contact with equalizer sheaves or otner 
sheaves where rope travel is limited, o 
with saddles. Particular care shall dp 
taken to inspect ropes at these locatioi • 

(ii) All rope which has been idle for a 
period of a month or more due to sU 
down or storage of a crane on wnicn 
is installed shall be given a thorough - 
spection before it is placed in sennet 5 - 
This inspection shall be for all types 
deterioration and shall be performed . 
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an appointed or authorized person whose 
approval shall be required for further use 
of the rope. A written and dated report of 
the rope condition shall be available. 

(iii) Particular care shall be taken in 
the inspection of non rota ting rope. 

<h) Handling the load —(1) Size of 
load, (i) No crane shall be loaded be¬ 
yond the rated load, except for test pur¬ 
poses as provided in paragraph (e) of 
this section. 

(ii) When loads which are limited by 
structural competence rather than by 
stability are to be handled, it shall be 
ascertained that the weight of the load 
has been determined within plus or 
minus 10 percent before it is lifted. 

(2) Attaching the load, (i) The hoist 
rope shall not be wrapped around the 
load. 

(ii) The load shall be attached to the 
hook by means of slings or other ap¬ 
proved devices. 

(3) Moving the load (i) The employer 
shall assure that: 

(a) The crane is level and where nec¬ 
essary blocked properly. 

(b) The load is well secured and prop¬ 
erly balanced in the sling or lifting de¬ 
vice before it is lifted more than a few 
inches. 

(ii) Before starting to hoist, the follow¬ 
ing conditions shall be noted: 

(а) Hoist rope shall not be kinked. 

(б) Multiple part lines shall not be 
twisted around each other. 

(c) The hook shall be brought over 
the load in such a manner as to pre¬ 
vent swinging. 

(d) If there is a slack rope condition, 
it should be determined that the rope is 
properly seated on the drum and in the 

sheaves. 

(iii) During hoisting care shall be 
taken that: 

(a) There is not sudden acceleration 
or deceleration of the moving load. 

(b) The load does not contact any ob¬ 
structions. 

(iv) Side loading of booms shall be 
limited to freely suspended loads. Cranes 
shall not be used for dragging loads 

sideways. 

<v) No hoisting, lowering, swinging, or 
traveling shall be done while anyone is 
on the load or hook. 

(vi) The operator should avoid carry¬ 
ing loads over people. 

(vii) On truck mounted cranes, no 
loads shall be lifted over the front area 
except as approved by the crane manu¬ 
facturer. 

(viii) The operator shall test the 
brakes each time a load approaching the 
rated load is handled by raising it a few 
inches and applying the brakes. 

<ix) Outriggers shall be used when the 
load to be handled at that particular 
radius exceeds the rated load without 
outriggers as given by the manufacturer 
for that crane. Where floats are used they 
shall be securely attached to the out¬ 
riggers. Wood blocks used to support out¬ 
riggers shall: 

(a) Be strong enough to prevent crush¬ 
ing. 

(b) Be free from defects. 
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(c) Be of sufficient width and length 
to prevent shifting or toppling under 
load. 

(x) Neither the load nor the boom 
shall be lowered below the point where 
less tlian two full wraps of rope remain 
on their respective drums. 

(xi) Before lifting loads with locomo¬ 
tive cranes without using outriggers, 
means shall be applied to prevent the 
load from being carried by the truck 
springs. 

(xii) When two or more cranes are 
used to lift one load, one designated per¬ 
son shall be responsible for the opera¬ 
tion. He shall be required to analyze the 
operation and instruct all personnel in¬ 
volved in the proper positioning, rigging 
of the load, and the movements to be 
made. 

Cxiii) In transit the following addition¬ 
al precautions shall be exercised: 

(a) The boom shall be carried in line 
with the direction of motion. 

(b) The superstructure shall be se¬ 
cured against rotation, except when ne¬ 
gotiating turns when there is an 
operator in the cab or the boom is sup¬ 
ported on a dolly. 

(c) The empty hook shall be lashed or 
otherwise restrained so that it cannot 
swing freely. 

(xiv) Before traveling a crane with 
load, a designated person shall be re¬ 
sponsible for determining and controlling 
safety. Decisions such as position of 
load, boom location, ground support, 
travel route, and speed of movement shall 
be in accord with his determinations. 

(xv) A crane with or without load 
shall not be traveled with the boom so 
high that it may bounce back over the 
cab. 

(xvi) When rotating the crane, sud¬ 
den starts and stops shall be avoided. 
Rotational speed shall be such that the 
load does not swing out beyond the 
radii at which it can be controlled. A 
tag or restraint line shall be used when 
rotation of the load is hazardous. 

(xvii) When a crane is to be operated 
at a fixed radius, the boom-hoist pawl 
or other positive locking device shall be 
engaged. 

(xviii) Ropes shall not be handled on 
a winch head without the knowledge of 
the operator. 

(xix) While a winch head is being 
used, the operator shall be within con¬ 
venient reach of the power unit con¬ 
trol lever. 

(4) Holding the load, (i) The operator 
shall not be permitted to leave his posi¬ 
tion at the controls while the load is 
suspended. 

(ii) No person should be permitted to 
stand or pass under a load on the hook. 

(iii) If the load must remain suspended 
for any considerable length of time, the 
operator shall hold the drum from 
rotating in the lowering direction by ac¬ 
tivating the positive controllable means 
of the operator’s station. 

(i) Other requirements —(1) Rail 
clamps. Rail clamps shall not be used 
as a means of restraining tipping of a 
locomotive crane. 
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(2) Ballast or counterweight. Cranes 
shall not be operated without the full 
amount of any ballast or counterweight 
in place as specified by the maker, but 
truck cranes that have dropped the bal¬ 
last or counterweight may be operated 
temporarily with special care and only 
for light loads without full ballast or 
counterweight in place. The ballast or 
counterweight in place specified by the 
manufacturer shall not be exceeded. 

13) Cabs, (i) Necessary clothing and 
personal belongings shall be stored in 
such a manner as to not interfere with 
access or operation. 

(ii) Tools, oil cans, waste, extra fuses, 
and other necessary articles shall be 
stored in the tool box, and shall not be 
permitted to lie loose in or about the cab. 

<4) Refueling . (i) Refueling with small 
portable containers shall be done with 
Underwriters’ Laboratories or Factory 
Mutual Laboratories approved, or equiv¬ 
alent, safety type can equipped with an 
automatic closing cap and flame arrester. 

(ii) Machines shall not be refueled 
with the engine running. 

(5) Fire extinguishers . (i) A carbon 
dioxide, dry chemical, or equivalent Are 
extinguisher shall be kept in the cab or 
vicinity of the crane. 

(ii) Operating and maintenance per¬ 
sonnel shall be made familiar with the 
use and care of the fire extinguishers 
provided. 

(6) Swinging locomotive cranes . A 
locomotive crane shall not be swung into 
a position where railway cars on an adja¬ 
cent track might strike it, until it has 
been ascertained that cars are not being 
moved on the adjacent track and proper 
flag protection has been established. 

(j) Operating near electric power 
lines —(1) Clearances . Except where the 
electrical distribution and transmission 
lines have been deenergized and visibly 
grounded at point of work or where insu¬ 
lating barriers not a part of or an attach¬ 
ment to the crane have been erected to 
prevent physical contact with the lines, 
cranes shall be operated proximate to, 
under, over, by, or near pow r erlines only 
in accordance with the following : 

(1) For lines rated 50 kv. or below, 
minimum clearance between the lines 
and any part of the crane or load shall 
be 10 feet. 

(ii) For lines rated over 50 kv. mini¬ 
mum, clearance between the lines and 
any part of the crane or load shall be 
10 feet plus 0.4 inch for each 1 kv. over 
50 kv., or twice the length of the line 
insulator but never less than 10 feet. 

(iii) In transit with no load and boom 
lowered the clearance shall be a mini¬ 
mum of 4 feet. 

(2) Boom guards. Cage-type boom 
guards, insulating links, or proximity 
warning devices may be used on cranes, 
but the use of such devices shall not op¬ 
erate to alter the requirements of sub- 
paragraph (1) of this paragraph. 

(3) Notification. Before the commence¬ 
ment of operations near electrical lines, 
the owners of the lines or their author¬ 
ized representative shall be notified and 
provided with all pertinent information. 
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The cooperation of the owner shall be 
requested. 

(4) Overhead (vires . Any overhead 
wire shall be considered to be an ener¬ 
gized line unless and until the person 
owning such line or the electrical utility 
authorities indicate that it is not an 
energized line. 

§ 1910.181 Derricks. 

<a> Definitions applicable to this 
section. (X) A “derrick” is an apparatus 
consisting of a mast or equivalent mem¬ 
ber held at the head by guys or braces, 
with or without a boom, for use with a 
hoisting mechanism and operating ropes. 

(2) “A-frame derrick” means a der¬ 
rick in which the boom is hinged from a 
cross member between the bottom ends 
of tw'o upright members spread apart at 
the lower ends and joined at the top; 
the boom point secured to the junction 
of the side members, and the side mem¬ 
bers are braced or guyed from this junc¬ 
tion point. 



A-FRAME 

(3) A “basket derrick” is a derrick 
without a boom, similar to a gin pole 
with its base supported by ropes at¬ 
tached to corner posts or other parts of 
the structure. The base is at a lower 
elevation than its supports. The loca¬ 
tion of the base of a basket derrick can 
be changed by varying the length of the 
rope supports. The top of the pole is 
secured with multiple reeved guys to 
position the top of the pole to the desired 
location by varying the length of the 
upper guy lines. The load is raised and 
lowered by ropes through a sheave or 
block secured to the top of the pole. 



• 4) Breast derrick” means a derrick 
without boom. The mast consists of two 
side members spread farther apart at 
the base than at the top and tied to¬ 


gether at top and bottom by rigid mem¬ 
bers. The mast is prevented from tipping 
forward by guys connected to its top. 
The load is raised and lowered by ropes 
through a sheave or block secured to 
the top crosspiece. 



<5> “Chicago boom derrick” means a 
boom which is attached to a structure, 
and outside upright member of the struc¬ 
ture serving as the mast, and the boom 
being stepped in a fixed socket clamped 
to the upright. The derrick is complete 
with load, boom, and boom point swing 
line falls. 



<6> A “gin pole derrick” is a derrick 
without a boom. Its guys are so arranged 
from its top as to permit leaning the 
mast in any direction. The load is raised 
and lowered by ropes reeved through 
sheaves or blocks at the top of the mast. 





(7» “Guy derrick” means a fixed der¬ 
rick consisting of a mast capable of being 
rotated, supported in a vertical position 
by guys, and a boom whose bottom end 
is hinged or pivoted to move in a ver¬ 
tical plane with a reeved rope between 
the head of the mast and the boom point 
for raising and lowering the boom, and 
a reeved rope from the boom point for 
raising and lowering the load. 



(8) “Shearleg derrick” means a der¬ 
rick without a boom and similar to a 
breast derrick. The mast, wide at the 
bottom and narrow at the top, is hinged 
at the bottom and has its top secured 
by a multiple reeved guy to permit han¬ 
dling loads at various radii by means of 
load tackle suspended from the mast top. 

(9) A “stiffleg derrick” is a derrick 
similar to a guy derrick except that the 
mast is supported or held in place by two 
or more stiff members, called stifflegs, 
which are capable of resisting either ten¬ 
sile or compressive forces. Sills are gen¬ 
erally provided to connect the lower ends 
of the stifflegs to the foot of the mast. 





(10) “Appointed” means assigned 
specific responsibilities by the employer 
or the employer s representative. 

(11) “ANSI” means the American Na¬ 
tional Standards Institute. 

(12) A boom is a timber or metal sec¬ 
tion or strut, pivoted or hinged at the 
heel (lower end) at a location fixed in 
height on a frame or mast or vertical 
member, and with its point (upper end> 
supported by chains, ropes, or rods to the 
upper end of the frame, mast, or vertical 
member. A rope for raising and lowering 
the load is reeved through sheaves or a 
block at the boom point. The length of 
the boom shall be taken as the straight 
line distance between the axis of the 
foot pin and the axis of the boom point 
sheave pin, or where used, the axis of 
the upper load block attacliment pin. 
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(13) “Boom harness’’ means the block 
and sheave arrangement on the boom 
point to which the topping lift cable is 
reeved for lowering and raising the 

boom. 

(14) The “boom point” is the outward 
end of the top section of the boom. 

(15) “Derrick bullwheel” means a 
horizontal ling or wheel, fastened to the 
loot of a derrick, for the purpose of 
turning the derrick by means of ropes 
leading from this wheel to a powered 
drum. 

(16) “Designated” means selected or 
assigned by the employer or employer’s 
representative as being qualified to per¬ 
form specific duties. 

(17) “Eye” means a loop formed at 
the end of a rope by securing the dead 
end to the live end at the base of the 
loop. 

(18) A “fiddle block” is a block con¬ 
sisting of two sheaves in the same plane 
held in place by the same cheek plates. 

(19) The “foot bearing” or “foot 
block” (sill block) is the lower support 
on which the mast rotates. 

(20) A “gudgeon pin” is a pin con¬ 
necting the mast cap to the mast allow¬ 
ing rotation of the mast. 

(21) A “guy” is a rope used to steady 
or secure the mast or other member in 
the desired position. 

(22) “Load, working” means the ex¬ 
ternal load, in pounds, applied to the 
derrick, including the weight of load 
attaching equipment such as load blocks, 
shackles, and slings. 

(23) “Load block, lower” means the 
assembly of sheaves, pins, and frame 
suspended by the hoisting rope. 

(24) “Load block, upper” means the 
assembly of sheaves, pins, and frame 
suspended from the boom. 

(25) “Mast” means the upright mem¬ 
ber of the derrick. 

(26) “Mast cap (spider)” means the 
fitting at the top of the mast to which 
the guys are connected. 

(27) “Reeving” means a rope system 
in which the rope travels around drums 
and sheaves. 

(28) “Rope” refers to wire rope unless 
otherwise specified. 

<29) “Safety Hook” means a hook 
with a latch to prevent slings or load 
from accidentally slipping off the hook. 

(30) “Side loading” is a load applied 
at an angle to the vertical plane of the 
boom. 

(31) The “sill” is a member connect¬ 
ing the foot block and stiffleg or a mem¬ 
ber connecting the lower ends of a double 
member mast. 

(32) A “standby derrick” is a derrick 
not in regular service which is used oc¬ 
casionally or intermittently as required. 

(33) “Stiff leg” means a rigid member 
supporting the mast at the head. 

(34) “Swing” means rotation of the 
mast and/or boom for movements of 
loads in a horizontal direction about the 
axis of rotation. 

(b) General requirements —(1) Appli¬ 
cation. This section applies to guy, stiff- 
log, basket, breast, gin pole, Chicago 
Boom and A-frame derricks of the sta¬ 
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tionary type, capable of handling loads 
at variable reaches and powered by 
hoists through systems of rope reeving, 
used to perform lifting hook work, single 
or multiple line bucket work, grab, grap¬ 
ple, and magnet work. Derricks may be 
permanently installed for temporary 
use as in construction work. The require¬ 
ments of this section also apply to any 
modification of these types which retain 
their fundamental features, except for 
floating derricks. 

(2) New and existing equipment . All 
new derricks installed after the effective 
date of tills subpart shall meet the design 
specifications of the “American aNtional 
Standard Safety Code for Derricks ANSI 
B30.G-1969.” Equipment constructed and 
installed prior to the effective date of 
this pubpart shall be modified to con¬ 
form to these specifications, unless the 
equipment as constructed and installed 
presents serious difficulties to being 
modified and the equipment substantially 
complies with the requirements of this 
subpart. 

(c) Load ratings —(1) Rated load 
marking. For permanently installed der¬ 
ricks with fixed lengths of boom, guy, 
and mast, a substantial, durable, and 
clearly legible rating chart shall be pro¬ 
vided with each derrick and securely af¬ 
fixed where it is visible to personnel re¬ 
sponsible for the safe operation of the 
equipment. The chart shall include the 
following data: 

(1) Manufacturer’s appro* A load rat¬ 
ings at corresponding ranges of boom 
angle or operating radii. 

(ii) Specific lengths of components on 
which the load ratings are based. 

(iii) Required parts for hoist reeving. 
Size and construction of rope may be 
shown either on the rating chart or in the 
operating manual. 

(2) Nonpermanent installations . For 
nonpermanent installations, the manu¬ 
facturer shall provide sufficient infor¬ 
mation from which capacity charts can 
be prepared for the particular installa¬ 
tion. The capacity charts shall be lo¬ 
cated at the derricks or the jobsite office. 

(d) Inspection —(1) Inspection clas¬ 
sification. (i) Prior to initial use all new 
and altered derricks shall be inspected 
to insure compliance with the provisions 
of this section. 

(ii) Inspection procedure for derricks 
in regular service is divided into two gen¬ 
eral classifications based upon the inter¬ 
vals at which inspection should be per¬ 
formed. The intervals in turn are de¬ 
pendent upon the nature of the critical 
components of the derrick and the de¬ 
gree of their exposure to wear, deteriora¬ 
tion, or malfunction. The two general 
classifications are herein designated as 
frequent and periodic with respective in¬ 
tervals between inspections as defined 
below: 

(a) Frequent inspection—Daily to 
monthly intervals. 

(b) Periodic inspection—1- to 12- 
month intervals, or as specified by the 
manufacturer. 

(2) Frequent iTispection. Items such as 
the following shall be inspected for de¬ 
fects at intervals as defined in subpara¬ 
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graph (1) (il) (a) of this paragraph or as 
specifically indicated, including observa¬ 
tion during operation for any defects 
which might appear between regular in¬ 
spections. Deficiencies shall be carefully 
examined for any safety hazard: 

(i) All control mechanisms: Inspect 
daily for adjustment, wear, and lubrica¬ 
tion. 

(ii) All chords and lacing: Inspect 
daily, visually. 

(iii) Tension in guys: Daily. 

(iv) Plumb of the mast. 

(v) Deterioration or leakage in air or 
hydraulic systems: Daily. 

(vi) Derrick hooks for deformations 
or cracks; for hooks with cracks or hav¬ 
ing more than 15 percent in excess of 
normal throat opening or more than 10° 
twist from the plane of the unbent hook, 
refer to paragraph (e) (3) (iii) of this 
section. 

(vii) Rope reeving; visual inspection 
for noncompliance with derrick manu¬ 
facturer’s recommendations. 

(viii) Hoist brakes, clutches, and oper¬ 
ating levers: check daily for proper func¬ 
tioning before beginning operations. 

(ix) Electrical apparatus for malfunc¬ 
tioning, signs of excessive deterioration, 
dirt, and moisture accumulation. 

(3) Periodic inspection, (i) Complete 
inspections of the derrick shall be per¬ 
formed at intervals as generally defined 
in subparagraph (1) (ii) (b) of this para¬ 
graph depending upon its activity, sever¬ 
ity of service, and environment, or as 
specifically indicated below. These in¬ 
spections shall include the requirements 
of subparagraph (2) of this paragraph 
and in addition, items such as the follow¬ 
ing. Deficiencies shall be carefully ex¬ 
amined and a determination made as to 
whether they constitute a safety hazard: 

(a) Structural members for deforma¬ 
tions, cracks, and corrosion. 

(b) Bolts or rivets for tightness. 

<c) Parts such as pins, bearings, shafts, 
gears, sheaves, drums, rollers, locking 
and clamping devices, for wear, cracks, 
and distortion. 

id) Gudgeon pin for cracks, wear, and 
distortion each time the derrick is to be 
erected. 

(e) Powerplants for proper perform¬ 
ance and compliance with applicable 
safety requirements. 

(/) Hooks; magnetic particle or other 
suitable crack detecting inspection should 
be performed at least once each year. 

(ii) Foundation or supports shall be 
inspected for continued ability to sustain 
the imposed loads. 

(4) Derricks not in regular use. (i) A 
derrick which has been idle for a period 
of I month or more, but less than 6 
months, shall be given an inspection con¬ 
forming with requirements of subpara¬ 
graph (2) of this paragraph and para¬ 
graph (g) (3) of this section before plac¬ 
ing in service. 

(ii) A derrick wdiich has been idle for 
a period of over 6 months shall be given 
a complete inspection conforming w T ith 
requirements of subparagraphs (2) and 

(3) of this paragraph and paragraph (g> 
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(3) of this section before placing in 
service. 

(iii> Standby derricks shall be in¬ 
spected at least semiannually in accord¬ 
ance with requirements of subparagraph 
(2> of this paragraph and paragraph (g> 
(3) of this section. Those exposed to ad¬ 
verse environment should be inspected 
more frequently. 

(e> Testing —(1) Operational tests. 
Prior to initial use all new and altered 
derricks shall be tested to insure com¬ 
pliance with this section including the 
following functions: 

(i> Load hoisting and lowering. 

(ii) Boom up and down. 

(iii) Swing. 

<iv) Operation of clutches and brakes 
of hoist. 

(2) Anchorages. All anchorages shall 
be approved by the appointed person. 
Rock and hairpin anchorages may re¬ 
quire special testing. 

(f) Maintenance —(1) Preventive 
maintenance. A preventive maintenance 
program based on the derrick manufac¬ 
turer’s recommendations shall be estab¬ 
lished. 

(2) Maintenance procedure, (i) Before 
adjustments and repairs are started on 
a derrick the following precautions shall 
be taken: 

(a) The derrick to be repaired shall 
be arranged so it will cause the least 
interference with other equipment and 
operations in the area. 

tb> All hoist drum dogs shall be 
engaged. 

<c) The main or emergency switch 
shall be locked in the open position, if 
an electric hoist is used. 

(d> Warning or out of order signs 
shall be placed on the derrick and hoist. 

<e> The repairs of booms of derricks 
shall either be made when the booms 
are lowered and adequately supported or 
safely tied off. 

(/) A good communication system 
shall be set up between the hoist operator 
and the appointed individual in charge of 
derrick operations before any work on 
the equipment is started. 

( g) Welding repairs shall be approved 
by an appointed person. 

<ii) After adjustments and repairs 
have been made the derrick shall not be 
operated until all guards have been re¬ 
installed, safety devices reactivated, and 
maintenance equipment removed. 

(3) Adjustments and repairs . (i) Any 
unsafe conditions disclosed by inspection 
shall be corrected before operation of the 
derrick is resumed. 

(ii) Adjustments shall be maintained 
to assure correct functioning of compo¬ 
nents. 

(iii) Repairs or replacements shall be 
provided promptly as needed for safe 
operation. The following are examples 
of conditions requiring prompt repair or 
replacement: 

(a) Hooks showing defects described 
in paragraph (d) (2) (vi) of this section 
shall be discarded. 

(b) All critical parts which are 
cracked, broken, bent, or excessively 
worn. 
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(c) Pitted or burned electrical con¬ 
tacts should be corrected only by re¬ 
placement and in sets. Controller parts 
should be lubricated as recommended by 
the manufacturer. 

(d) All replacement and repaired 
parts shall have at least the original 
safety factor. 

(g) Rope inspection —(1) Running 
ropes. A thorough inspection of all ropes 
in use shall be made at least once a 
month and a full written, dated, and 
signed report of rope condition kept on 
file where readily available. Any deteri¬ 
oration, resulting in appreciable loss of 
original strength, such as described be¬ 
low, shall be carefully noted and deter¬ 
mination made as to whether further 
use of the rope would constitute a safety 
hazard: 

<i> Reduction of rope diameter below 
nominal diameter due to loss of core sup¬ 
port. internal or external corrosion, or 
wear of outside wires. 

(ii) A number of broken outside wires 
and the degree of distribution or con¬ 
centration of such broken wires. 

(iii) Worn outside wires. 

civ) Corroded or broken wires at end 
connections. 

iv) Corroded, cracked, bent, worn, or 
improperly applied end connections. 

(vi) Severe kinking, crushing, cut¬ 
ting. or unstranding. 

(2) Limited travel ropes. Heavy wear 
and/or broken wires may occur in sec¬ 
tions in contact with equalizer sheaves 
or other sheaves where rope travel is 
limited, or with saddles. Particular care 
shall be taken to inspect ropes at these 
locations. 

(3) Idle ropes. All rope which has been 
idle for a period of a month or more due 
to shutdown or storage of a derrick on 
wliich it is installed shall be given a 
thorough inspection before it is placed 
in service. This inspection shall be for 
all types of deterioration. A written and 
dated report of the rope condition shall 
be available. 

(4) Nonrotating ropes. Particular care 
shall be taken in the inspection of non- 
rotating rope. 

ih) Operations of derricks. Derrick 
operation shall be directed only by the 
individual specifically designated for 
that purpose. 

(1) Handling the load —(1) Size of 
load, (i) No derrick shall be loaded be¬ 
yond the rated load. 

(ii) When loads approach the maxi¬ 
mum rating of the derrick, it shall be 
ascertained that the weight of the load 
has been determined within plus or 
minus 10 percent before it is lifted. 

(2) Attaching the load, (i) The hoist 
rope shall not be WTapped around the 
load. 

(ii) The load shall be attached to the 
hook by means of slings or other suitable 
devices. 

(3) Moving the load, (i) The load 
shall be well secured and properly bal¬ 
anced in the sling or lifting device before 
it is lifted more than a few inches. 

(ii) Before starting to hoist, the 
following conditions shall be noted: 


(a) Hoist rope shall not be kinked. 

(b) Multiple part lines shall not be 
twisted around each other. 

(c) The hook shall be brought over the 
load in such a manner as to prevent 
swinging. 

id) If there is a slack rope condition, 
it should be determined that the rope is 
properly seated on the drum and in the 
sheaves. 

(iii) During hoisting, care shall be 
taken that: 

(a) There is no sudden acceleration or 
deceleration of the moving load. 

(b) Load does not contact any 
obstructions. 

(iv) A derrick shall not be used for 
side loading except when specifically au¬ 
thorized by a responsible person who has 
determined that the various structural 
components will not be overstressed. 

(v) No hoisting, lowering, or swinging 
shall be done while anyone is on the 
load or hook. 

(vi) The operator should avoid carry¬ 
ing loads over people. 

(vii) The operator shall test the 
brakes each time a load approaching the 
rated load is handled by raising it a few 
inches and applying the brakes. 

(viii) Neither the load nor boom shall 
be lowered below the point where less 
than two full wraps of rope remain on 
their respective drums. 

(ix) When rotating a derrick, sudden 
starts and stops shall be avoided. Rota¬ 
tional speed shall be such that the load 
does not swing out beyond the radius at 
which it can be controlled. 

(x) Boom and hoisting rope systems 
shall not be twisted. 

(4) Holding the load, (i) The operator 
shall not be allowed to leave his position 
at the controls w f hile the load is 
suspended. 

(ii> People should not be permitted to 
stand or pass under a load on the hook. 

(iii) If the load must remain sus¬ 
pended for any considerable length of 
time, a dog, or pawl and ratchet, or other 
equivalent means, rather than the brake 
alone, shall be used to hold the load. 

(5) Use of winch heads, (i) Ropes 
shall not be handled on a winch head 
without the knowledge of the operator. 

(ii) While a winch head is being used, 
the operator shall be within convenient 
reach of the pow r er unit control lever. 

(6) Securing boom. Dogs, pawls, or 
other positive holding mechanism on tiie 
hoist shall be engaged. When not in use, 
the derrick boom shall: 

(i) Be laid down; 

(ii) Be secured to a stationary mem¬ 
ber, as nearly under the head as possible, 
by attachment of a sling to the load 
block; or 

(iii) Be hoisted to a vertical position 
and secured to the mast. 

(j) Other requirements —(1) Guards. 
(i) Exposed moving parts, such as gears, 
ropes, setscrews, projecting keys, chains, 
chain sprockets, and reciprocating com¬ 
ponents, which constitute a hazard un¬ 
der normal operating conditions shall 
be guarded. 
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<ii) Guards shall be securely fastened. 

(ill) Each guard shall be capable of 
supporting without permanent distor¬ 
tion, the weight of a 200-pound person 
unless the guard is located where it is 
impossible for a person to step on it. 

(2) Hooks, (i) Hooks shall meet the 
manufacturer’s recommendations and 
shall not be overloaded. 

(ii) Safety latch type hooks shall be 
used wherever possible. 

(3) Fire extinguishers. (i) A carbon 
dioxide, dry chemical, or equivalent fire 
extinguisher shall be kept in the im¬ 
mediate vicinity of the derrick. 

(ii) Operating and maintenance per¬ 
sonnel shall be familiar with the use and 
care of the fire extinguishers provided. 

(4) Refueling, (i) Refueling with 
portable containers shall be done with 
Underwriters’ Laboratory, Inc. (UL), or 
Factory Mutual Laboratories approved, 
or equivalent, safety type containers 
equipped with automatic closing spout 
and flame arrester. 

(ii) Machines shall not be refueled 
with the engine running. 

(5) Operating near electric power- 
lines, (i) Except where the electrical dis¬ 
tribution and transmission lines have 
been deenergized and visibly grounded at 
point of work or where insulating bar¬ 
riers not a part of or an attachment to 
the derrick have been erected to prevent 
physical contact with the lines, der¬ 
ricks shall be operated proximate to, 
under, over, by, or near powerlines only 
in accordance with the following: 

(a) For lines rated 50 kv. or below 
minimum clearance between the lines 
*and any part of the derrick or load shall 
be 10 feet. 

(b) For lines rated over 50 kv. mini¬ 
mum clearance between the lines and 
any part of the derrick or load shall be 
10 feet plus 0.4 inch for each 1 kv. over 
50 kv., or use twice the length of the line 
insulator, but never less than 10 feet. 

<ii) Cage-type boom guards, insulat¬ 
ing links, or proximity warning devices 
may be used on derricks, but the use of 
such devices shall not operate to alter 
the requirements of subdivision (i) of 
this subparagraph. 

<iii> Before the commencement of 
operations near electrical lines, the 
owners of the lines or their authorized 
representatives shall be notified and 
provided with pertinent information. 
The owner’s cooperation shall be 
requested. 

(iv) Any overhead wire shall be con¬ 
sidered to be an energized line until 
the owner of the line or their au¬ 
thorized representatives state that it is 
deenergized. 

<6) Cab or operating enclosure, (i) 
Necessary clothing and personnel be¬ 
longings shall be stored in such a man¬ 
ner as to not interfere with access or 
operation. 

( ii) Tools, oilcans, waste, extra fuses, 
and other necessary articles shall be 
stored in the toolbox, and shall not be 
permitted to lie loose in or about the 
cab or operating enclosure. 
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§ 1910.182 Additional delay ill effective 
date. 

The requirements of this Subpart N 
shall be effective on February 15, 1972, 
unless before that date any employment 
or place of employment becomes subject 
to any safety or health standard which 
is published in 41 CFR Part 50-204 by 
virtue of the application of the Walsh- 
Healey Public Contracts Act (41 U.S.C. 
35-45) and which is incorporated In this 
subpart. In which event, the standard 
shall be effective under this subpart upon 
commencement of the Walsh-Healey 
requirement. 


§ 1910.183 Source* of standard*. 

Sec. Source 

1910.176 _ 41 CFR 50-204.3. 

1910.177 _ NFPA No. 231-1970. General 

Indoor Storage. 

1910.178(a) 

(1) .NFPA No. 505-1969. Powered 

Industrial Trucks. 

1910.178(a) % 

(2) . ANSI B56.1-1969, Standard for 

Powered Industrial Trucks, 
Part n. 

1910.178(a) 

(3) .NFPA No. 505-1969, Powered 

Industrial Trucks. 

1910.178(a) 

(4) -(7)— ANSI B56.1-1969, Standard for 

Powered Industrial Trucks. 

1910.178 

(b)-(d)... NFPA No. 505-1969, Powered 
Industrial Trucks. 

1910.178 

(e)-(p)ANSI B56.1-1969. Powered In¬ 
dustrial Trucks. 

1910.178(q) - NFPA No. 505-1969, Powered 
Industrial Trucks. 

1910.179 _ ANSI B30.2.0-1967. Safety 

Code for Overhead and 
Gantry Cranes. 

1910.180 _ ANSI B30.5-1968. Safety Code 

for Crawler. Locomotive, and 
Truck Cranes. 

1910.181 _ ANSI B30.6-1969, Safety Code 

for Derricks. 

§ 1910.184 Standards organizations. 


Specific standards of the following or¬ 
ganizations have been referenced in this 
part. Copies of the referenced materials 
may be obtained from the issuing 
organizations. 

American Society of Heating. Refrigeration, 
and Air Conditioning Engineers, Inc., 345 
East 47th Street. New York, NY 10017. 
Crane Manufacturers Association of America, 
Inc., 1 Thomas Circle NW„ Washington, 
DC 20005. 

American National Standards Institute. 1430 
Broadway, New York, NY 10018. 

National Fire Protection Association, 60 
Batterymarch Street. Boston, MA 02110. 
Society of Automotive Engineers. Inc., 485 
Lexington Avenue. New York, NY 10017. 

Subpart O—Machinery and Machine 
Guarding 

§1910.211 Definitions. 

(a) As used in $§ 1910.213 and 1910.214 
unless the context clearly requires other¬ 
wise, the following woodworking ma¬ 
chinery terms shall have the meaning 
prescribed in this paragraph. 

(1) “Point of operations” means that 
point at which cutting, shaping, boring, 
or forming is accomplished upon the 
stock. 


< 2) “Push stick” means a narrow strip 
of wood or other soft material with a 
notch cut into one end and which is used 
to push short pieces of material through 
saws. 

(3) “Block” means a short block of 
w r ood, provided with a handle similar to 
that of a plane and a shoulder at the rear 
end, which is used for pushing short 
stock over revolving cutters. 

(b) As used in $ 1910.215 unless the 
context clearly requires otherwise, the 
following abrasive wheel machinery 
terms shall have the meanings prescribed 
in this paragraph. 

(1) “Type 1 straight wheels” means 
wheels having diameter, thickness, and 
hole size dimensions, and they should be 
used only on the periphery. Type 1 
wheels shall be mounted between flanges. 

Limitation: Hole dimension (H) should 
not be greater than two-thirds of wheel 
diameter dimension (D) for precision, cylin¬ 
drical, centerless, or surface grinding appli¬ 
cations. Maximum hole size for all other 
applications should not exceed one-half 
wheel diameter. 

Figure No. 0-1 
TYPE 1 STRAIGHT WHEELS 
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Type 1 — Straight. Wheel 

Peripheral grinding wheel having a diameter, 

thickness and hole. 

(2) “Type 2 cylinder wheels’’ means 
wdieels having diameter, wheel thickness, 
and rim thickness dimensions. Grinding 
is performed on the rim face only, dimen¬ 
sion W. Cylinder wheels may be plain, 
plate mounted, inserted nut, or of the 
projecting stud type. 

Limitation: Rim height, T dimension, is 
generally equal to or greater than rim thick¬ 
ness, W dimension. 

Figure No. 0-2 
TYPE 2 CYLINDER WHEELS 
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Type 2 — Cylinder Wheel 

Side grinding wheel having a diameter, thickness 
and wall—wheel is mounted on the diameter. 

(3) “Type 6 straight cup wheels” 
means wheels having diameter, thick¬ 
ness, hole size, rim thickness, and back 
thickness dimensions. Grinding is always 
performed on rim face, W dimension. 

Limitation: Minimum back thickness, E 
dimension, should not be less than one- 
fourth T dimension. In addition, when un¬ 
threaded hole wheels are specified, the Inside 
flat, K dimension, must be large enough to 
accommodate a suitable flange. 
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Figure Ho. 0-3 

TYPE 6 STRAIGHT CUP WHEELS 
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Type ft — Straight-tup Wheel 

X *ide grinding wheel having a diameter, thickness and 
ole with one tide straight or flat and the opposite 
aide reecsscd. 2'his type, however, differs from Type 5 
in that the grinding is performed on the wall of the 
ftbrasivc created by the difference between the di¬ 
ameter of the recess and tho outside diameter of the 
Wheel. Therefore, the wall rftmrnmn 9, W” takes 
precedence over the diameter of the recess as an 
essential intermediats dimension to describe 
this shape type. 

(4) “Type 11 flaring cup wheels’' mean 
wheels having double diameter dimen¬ 
sions D and J. and in addition have 
thickness, hole size, rim and back thick¬ 
ness dimensions. Grinding is always per¬ 
formed on rim face, W dimension. Type 
11 wheels are subject to all limitations 
of use and mounting listed for type 6 
straight sided cup wheels definition. 

Limitation: Minimum back thickness, E 
dimension, should not be less than one- 
fourth T dimension. In addition when un¬ 
threaded hole wheels are specified the inside 
fiat. K dimension, shall be large enough to 
accommodate a suitable fiange. 

Figure No. 0-4 

TYPE 11 FLARING CUP WHEELS 



Type ft — Flaring-cup Wheel 
Side grinding wheel having a wall flared or lope red 
outward from the back. Wall thickness at 
tho .back is normally greater than at 
the grinding face (W). 

(5) “Modified types 6 and 11 wheels 
(terrazzo) ” mean some type 6 and 11 cup 
wheels used in the terrazzo trade having 
tapered K dimensions to match a special 
tapered flange furnished by the machine 
builder. 

Limitation : These wheels shall be mounted 
only with a special tapered flange. 


Tigure No. 0-5 
Type 6S. U Wheel* (Terrazzo) 
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TYPE 6 WHEEL (TERRAZZO) 


TYPE R WHEEL (TERRAZZO) 
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(6) “Types 27 and 28 depressed center 
wheels” mean have diameter, thickness, 
and hole size dimensions. Both types are 
reinforced, organic bonded wheels having 
offset hubs which permit side and pe¬ 
ripheral grinding operations without in¬ 
terference with the mounting. Type 27 
wheels are manufactured with flat 
grinding rims permitting notching and 
cutting operations. Type 28 wheels have 
saucer shaped grinding rims. 

(i) Limitations: Special supporting, 
back adapter and inside flange nuts are 
required for the proper mounting of these 
types of wheels subject to limitations of 
§ 1910.215(c)(4) (i) and (U). 

(ii) Mounts which are affixed to the 
wheel by the manufacturer may not re¬ 
quire an inside nut and shall not be re¬ 
used. 

(7) “Type 27A depressed center, cut- 
ting-off wheels” mean wheels having di¬ 
ameter. thickness, and hole size dimen¬ 
sions. They are reinforced, organic bond¬ 
ed, offset hub type wheels, usually 16 
inches diameter and larger, specially de¬ 
signed for use on cutting-off machines 
where mounting nut or outer flange In¬ 
terference cannot be tolerated. 

Limitations: See § 1910.215(c). 

(8) “Surface feet per minute” (s.f.p.m.) 
means the distance in feet any one abra¬ 
sive grain on the peripheral surface on 
a grinding wheel travels in 1 minute. 

Surface Feet Per Minute= 

3.1416 x diameter In inches X r.p.m, 

12 

or 

.262 x diameter in inches x r.p.m. 

Examples: (a) 24-lnch diameter wheel, 
1.000 revolutions per minute. Surface Feet 
per minute .262X24x1.000=6,288 s.f.p.m. 

(b) 12-inch diameter wheel, 1,000 revolu¬ 
tions per minute. Surface Feet per minute 
.262 X 12 X 1.000 = 3.144 s.f.p.m. 

(9) “Flanges” means collars, discs or 
plates between which wheels are mounted 
and are referred to as adaptor, sleeve, 
or back up type. See paragraph (c) of 
§ 1910.215 for full description. 

(10) “Snagging” means grinding 
which removes relatively large amounts 
of material without regard to close toler¬ 
ances or surface finish requirements. 

(11) “Off-hand grinding” means the 
grinding of any material or part which is 
held in the operator’s hand. 

(12) “Safety guard” means an enclo¬ 
sure designed to restrain the pieces of 
the grinding wheel and furnish all pos¬ 
sible protection in the event that the 
wheel is broken in operation. See para¬ 
graph (b) of § 1910.215. 

(13) “Cutting off wheels” mean wheels 
having diameter thickness and hole size 
dimensions and are subject to all limita¬ 
tions of mounting and use listed for type 
1 wheels, the definition in subparagraph 
(1) of this paragraph and paragraph (d) 
of § 1910.215. They may be steel centered, 
diamond abrasive or organic bonded 
abrasive of the plain or reinforced type. 

(i) Limitation: Cutting off wheels are 
recommended only for use on specially 
designed and fully guarded machines and 
are subject to the following maximum 
thickness and hole size limitations. 


Mot. 

thickness 

Wheel diameter: (inch) 

6 inch and smaller_ 

Larger than 6 Inches to 12 inches_ 

Larger than 12 inches to 23 inches_ % 

Larger than 23 Inches_^ 

(ii) Maximum hole size for cutting- 
off wheels should not be larger than 14- 
wheel diameter. 

(14) “Abrasive wheel” means a cutting • 
tool consisting of abrasive grains held 
together by organic or inorganic bonds. 
Diamond and reinforced wheels are 
included. 

(15) “Organic wheels” means wheels 
which are bonded by means of an organic 
material such as resin, rubber, shellac, or 
other similar bonding agent. 

(16) “Inorganic wheels” means wheels 
which are bonded by means of inorganic 
material such as clay, glass, porcelain, 
sodium silicate, magnesium oxychloride, 
or metal. Wheels bonded with clay, glass, 
porcelain or related ceramic materials 
are characterized as “vitrified bonded 
wheels.” 

(c) As used in 1910.216, unless the 
context clearly requires otherwise, the 
following mills and calendars in the 
rubber and plastic industries terms shall 
have the meanings prescribed in this 
paragraph. (1) “Bite” means the nip 
point between any two inrunning rolls. 

(2) “Calender” means a machine 
equipped with two or more metal rolls 
revolving in opposite directions and used 
for continuously sheeting or plying up 
rubber and plastics compounds and for 
frictioning or coating materials with 
rubber and plastics compounds. 

(3) “Mill” means a machine consist¬ 
ing of two adjacent metal rolls, set hori¬ 
zontally, which revolve in opposite direc¬ 
tions (l.e., toward each other as viewed 
from above) used for the mechanical 
working of rubber and plastics com¬ 
pounds. 

(d) As used in § 1910.217, unless the 
context clearly requires otherwise, the 
following power press terms shall have 
the meaning prescribed in this 
paragraph. 

(1) “Antirepeat” means the part of 
the clutch/brake control system designed 
to limit the press to a single stroke 
if the tripping means is held operated. 
Antirepeat requires release of all tripping 
mechanisms before another stroke can be 
initiated. “Antirepeat” is also called 
single stroke reset or reset circuit. 

(2> “Brake” means the mechanism 
used on a mechanical power press to 
stop and/or hold the crankshaft, either 
directly or through a gear train, when 
the clutch is disengaged. 

(3) “Bolster plate” means the plate 
attached to the top of the bed of the 
press having drilled holes or T-slots for 
attaching the lower die or die shoe. 

(4) “Clutch” means the coupling mech¬ 
anism used on a mechanical power 
press to couple the flywheel to the crank¬ 
shaft, either directly or through a gear 
train. 

(5) “Full revolution clutch” means a 
type of clutch that, when tripped, cannot 
be disengaged until the crankshaft has 
completed a full revolution and the press 
slide a full stroke. 
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<6) “Part revolution clutch” means a 
type of clutch that can be disengaged at 
any point before the crankshaft has 
completed a full revolution and the press 
slide a full stroke. 

(7) “Direct drive” means the type of 
driving arrangement wherein no clutch 
is used; coupling and decoupling of the 
driving torque is accomplished by ener¬ 
gization and deenergization of a motor. 
Even though not employing a clutch, di¬ 
rect drives match the operational char¬ 
acteristics of “part revolution clutches” 
because the driving power may be dis¬ 
engaged during the stroke of the press. 

(8) “Concurrent” means acting in 
conjunction, and is used to describe a 
situation wherein two or more controls 
exist in an operated condition at the 
same time. 

(9) “Continuous” means uninter¬ 
rupted multiple strokes of the slide with¬ 
out intervening stops (or other clutch 
control action) at the end of individual 
strokes. 

(10) “Counterbalance” means the 
mechanism that is used to balance or 
support the weight of the connecting 
rods, slide, and slide attachments. 

(11) “Device” means a press control 
or attachment that: 

(i) Restrains the operator from in¬ 
advertently reaching into the point of 
operation, or 

(ii) Prevents normal press operation 
if the operator’s hands are inadvertently 
within the point of operation, or 

(iii) Automatically withdraws the 
operator’s hands, if the operator’s hands 
are inadvertently within the point of 
operation as the dies close. 

(12) “Presence sensing device” means 
a device designed, constructed and ar¬ 
ranged to create a sensing field or area 
and deactivate the clutch control of the 
press when an operator’s hand or any 
other parts of his body is within such 
field or area. 

(13) “Gate or movable barrier device” 
means a movable barrier arranged to en¬ 
close the point of operation before the 
press stroke can be started. 

<14) “Holdout or restraint device” 
means a mechanism, including attach¬ 
ments for operator’s hands, that when 
anchored and adjusted prevent the op¬ 
erator’s hands from entering the point 
of operation. 

(15) “Pull-out device” means a mech¬ 
anism attached to the operator’s hands 
and connected to the upper die or slide 
of the press, that is designed, when 
properly adjusted, to withdraw the oper¬ 
ator’s hands as the dies close, if the op¬ 
erator’s hands are inadvertently within 
the point of operation. 

(16) “Sweep device” means a single 
or double arm (rod) attached to the up¬ 
per die or slide of the press and designed 
to move the operator’s hands to a safe 
position as the dies close, if the opera¬ 
tor’s hands are inadvertently within the 
point of operation. 

(17) “Two hand control device” means 
two hand trip that further requires con¬ 
current pressure from both hands of the 
operator during a substantial part of the 
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die-closing portion of the stroke of the 
press. 

(18) “Die” means the tooling used in a 
press for cutting or forming material. An 
upper and a lower die make a complete 
set. 

(19) “Die builder” means any person 
who builds dies for pow T er presses. 

(20) “Die set” means a tool holder held 
in alignment by guide posts and bushings 
and consisting of a lower shoe, an upper 
shoe or punch holder, and guide posts 
and bushings. 

(21) “Die setter” means an individual 
who places or removes dies in or from 
mechanical pow f er presses, and who, as a 
part of his duties, makes the necessary 
adjustments to cause the tooling to func¬ 
tion properly and safely. 

(22) “Die setting” means the process 
of placing or removing dies in or from 
a mechanical power press, and the proc¬ 
ess of adjusting the dies, other tooling 
and safeguarding means to cause them 
to function properly and safely. 

(23) “Die shoe” means a plate or block 
upon which a die holder is mounted. A 
die shoe functions primarily as a base 
for the complete die assembly, and, when 
used, is bolted or clamped to the bolster 
plate or the face of slide. 

(24) “Ejector” means a mechanism 
for removing work or material from be¬ 
tween the dies. 

(25) “Pace of slide” means the bot¬ 
tom surface of the slide to w T hich the 
punch or upper die is generally attached. 

(26) “Feeding” means the process of 
placing or removing material within or 
from the point of operation. 

(27) “Automatic feeding” means feed¬ 
ing wherein the material or part being 
processed is placed within or removed 
from the point of operation by a method 
or means not requiring action by an 
operator on each stroke of the press. 

<28) “Semiautomatic feeding” means 
feeding wherein the material or part 
being processed is placed within or re¬ 
moved from the point of operation by an 
auxiliary means controlled by operator 
on each stroke of the press. 

(29) “Manual feeding” means feeding 
wherein the material or part being proc¬ 
essed is handled by the operator on each 
stroke of the press. 

(30) “Foot control” means the foot 
operated control mechanism designed to 
be used with a clutch or clutch/brake 
control system. 

(31) “Foot pedal” means the foot oper¬ 
ated lever designed to operate the me¬ 
chanical linkage that trips a full revo¬ 
lution clutch. 

(32) “Guard” means a barrier that 
prevents entry of the operator’s hands or 
fingers into the point of operation. 

(33) “Die enclosure guard” means an 
enclosure attached to the die shoe or 
stripper, or both, in a fixed position. 

(34) “Fixed barrier guard” means a 
die space barrier attached to the press 
frame. 

(35) “Interlocked press barrier guard” 
means a barrier attached to the press 
frame and interlocked so that the press 
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stroke cannot be started normally unless 
the guard itself, or its movable sections, 
enclose the point of operation. 

(36) “Adjustable barrier guard” means 
a barrier requiring adjustment for each 
job or die setup. 

(37) “Guide post” means the pin at¬ 
tached to the upper or lower die shoe, 
operating within the bushing on the op¬ 
posing die shoe, to maintain the align¬ 
ment of the upper and low r er dies. 

(38) “Hand feeding tool” means any 
hand held tool designed for placing or 
removing material or parts to be proc¬ 
essed within or from the point of 
operation. 

(39) “Inch” means an intermittent 
motion imparted to the slide (on ma¬ 
chines using part revolution clutches) 
by momentary operation of the “Inch” 
operating means. Operation of the 
“Inch” operating means engages the 
driving clutch so that a small portion of 
one stroke or indefinite stroking can oc¬ 
cur, depending upon the length of time 
the “Inch” operating means is held 
operated. “Inch” is a function used by 
the die setter for setup of dies and tool¬ 
ing, but is not intended for use during 
production operations by the operator. 

(40) “Jog” means an intermittent mo¬ 
tion imparted to the slide by momentary 
operation of the drive motor, after the 
clutch is engaged with the flywheel at 
rest. 

<41) “Knockout” means a mechanism 
for releasing material from either die. 

<42 > “Liftout” means the mechanism 
also known as knockout. 

(43) “Operator s station” means the 
complete complement of controls used by 
or available to an operator on a given 
operation for stroking the press. 

(44) “Pinch point” means any point 
other than the point of operation at 
which it is possible for a part of the body 
to be caught between the moving parts 
of a press or auxiliary equipment, or be¬ 
tween moving and stationary parts of a 
press or auxiliary equipment or between 
the material and moving part or parts 
of the press or auxiliary equipment. 

(45) “Joint of operation” means the 
area of the press where material is actu¬ 
ally positioned during any process such 
as shearing, punching, forming, or 
assembling. 

(46) “Press” means a mechanically 
pow'ered machine that shears, punches, 
forms or assembles metal or other mate¬ 
rial by means of cutting, shaping, or com¬ 
bination dies attached to slides. A press 
consists of a stationary bed or anvil, and 
a slide (or slides) having a controlled 
reciprocating motion tow-ard and away 
from the bed surface, the slide being 
guided in a definite path by the frame 
of the press. 

(47) “Repeat” means an unintended 
or unexpected successive stroke of the 
press resulting from a malfunction. 

(48) “Safety block” means a prop 
that, when inserted between the upper 
and lower dies or between the bolster 
plate and the face of the slide, prevents 
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the slide from falling of its own 
deadweight. 

(49) “Single stroke” means one com¬ 
plete stroke of the slide, usually initiated 
from a full open (or up) position, fol¬ 
lowed by closing, (or down), and then a 
return to the full open position. 

(50) “Single stroke mechanism” 
means an arrangement used on a full 
revolution clutch to limit the travel of 
the slide to one complete stroke at each 
engagement of the clutch. 

(51) “Slide” means the main recipro¬ 
cating press member. A slide is also called 
a ram. plunger, or platen. 

(52) “Stop control” means an operator 
control designed to immediately deacti¬ 
vate the clutch control and activate the 
brake to stop slide motion. 

(53) “Stripper” means a mechanism or 
die part for removing the parts of mate¬ 
rial from the punch. 

(54> “Stroking selector” means the 
part of the dutch/brake control that de¬ 
termines the type of stroking when the 
operating means is actuated. The strok¬ 
ing selector generally includes positions 
for “Off” (Clutch Control), “Inch,” 
“Single Stroke,” and “Continuous” (when 
continuous is furnished). 

(55) “Trip or (tripping)” means acti¬ 
vation of the clutch to “run” the press. 

(56) “Turnover bar” means a bar used 
in die setting to manually turn the 
crankshaft of the press. 

(57) “Two-hand trip” means a clutch 
actuating means requiring the concur¬ 
rent use of both hands of the operator to 
trip the press. 

(58) “Unitized tooling” means a type 
of die in which the upper and lower mem¬ 
bers are incorporated into a self contained 
unit so arranged as to hold the die mem¬ 
bers in alignment. 

(e) As used in § 1910.218, unless the 
context clearly requires otherwise, the 
following forging and hot metal terms 
shall have the meaning prescribed in this 
paragraph. 

(1) “Forging” means the product 
of work on metal formed to a desired 
shape by Impact or pressure in hammers, 
forging machines (upsetters), presses, 
rolls, and related forming equipment. 
Forging hammers, counterblow equip¬ 
ment and high-energy-rate forging ma¬ 
chines impart impact to the workpiece, 
while most other types of forging equip¬ 
ment impart squeeze pressure in shaping 
the stock. Some metals can be forged at 
room temperature, but the majority of 
metals are made more plastic for forging 
by heating. 

(2> “Open framehammers (or black¬ 
smith hammers)” mean hammers used 
primarily for the shaping of forgings by 
means of impact with flat dies. Open 
frame hammers generally are so con¬ 
structed that the anvil assembly is sep¬ 
arate from the operating median ism and 
machine supports; it rests on its own 
independent foundation. Certain excep¬ 
tions are forging hammers made with 
frame mounted on the anvil; e.g., the 
smaller, single-frame hammers are usu¬ 
ally made with the anvil and frame in 
one piece. 
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(3> “Steam hammers” mean a type of 
drop hSammer where the ram is raised 
for each stroke by a double-action steam 
cylinder and the energy delivered to the 
workpiece is supplied by the velocity and 
weight of the ram and attached upper 
die driven downward by steam pressure. 
Energy delivered during each stroke may 
be varied. 

(4) “Gravity hammers” mean a class 
of forging hammer wherein energy for 
forging is obtained by the mass and 
velocity of a freely falling ram and the 
attached upper die. Examples: Board 
hammers and air-lift hammers. 

(5) “Forging presses” mean a class 
of forging equipment wherein the shap¬ 
ing of metal between dies is performed 
by mechanical or hydraulic pressure, and 
usually is accomplished with a single 
workstroke of the press for each die 
station. 

(6) “Trimming presses” mean a class 
of auxiliary forging equipment which re¬ 
moves flash or excess metal from a forg¬ 
ing. This trimming operation can also 
be done cold, as can coining, a product 
sizing operation. 

(7) “High-energy-rate forging ma¬ 
chines” mean a class of forging equip¬ 
ment wherein high ram velocities result¬ 
ing from the sudden release of a com¬ 
pressed gas against a free piston impart 
impact to the workpiece. 

(8) “Forging rolls” mean a class of 
auxiliary forging equipment wherein 
stock is shaped between power driven 
rolls bearing contoured dies. Usually used 
for preforming, roll forging is often em¬ 
ployed to reduce thickness and increase 
length of stock. 

(9) “Ring rolls” mean a class for forg¬ 
ing equipment used for shaping weldless 
rings from pierced discs or thick-walled, 
ring-shaped blanks between rolls which 
control wall thickness, ring diameter, 
height and contour. 

(10) “Bolt-headers” mean the same as 
an upsetter or forging machine except 
that the diameter of stock fed into the 
machine is much smaller, i.e., commonly 
three-fourths inch or less. 

(ID Rivet making machines mean the 
same as upsetters and boltheaders when 
producing rivets with stock diameter of 
1-inch or more. Rivet making with less 
than 1-inch diameter is usually a cold 
forging operation, and therefore not 
included in this subpart. 

(12) Upsetters (or forging machines, 
or headers) type of forging equipment, 
related to the mechanical press, in which 
the main forming energy is applied hori¬ 
zontally to the workpiece which is 
gripped and held by prior action of the 
dies. 

<f) As used in § 1910.219, unless, the 
context clearly requires otherwise, the 
following mechanical power-transmis¬ 
sion guarding terms shall have the mean¬ 
ing prescribed in this paragraph. 

(1) “Belts” include all power trans¬ 
mission belts, such as flat belts, round 
belts, V-belts, etc., unless otherwise 
specified. 

(2> “Belt shifter” mean is a device 
for mechanically shifting belts from tight 


to loose pulleys or vice versa, or for 
shifting belts on cones of speed pulleys. 

(3) “Belt pole” (sometimes called a 
“belt shipper” or “shipper pole,”) mean 
a device used in shifting belts on and off 
fixed pulleys on line or countershaft 
w here there are no loose pulleys. 

(4) “Exposed to contact” means that 
the location of an object is such that 
a person is likely to come into contact 
with it and be injured. 

(5) “Flywheels” include flywheels, 
balance wheels, and flyw'heel pulleys 
mounted and revolving on crankshaft 
of engine or other shafting. 

(6) “Maintenance runway” means any 
permanent runw'ay or platform used for 
oiling, maintenance, running adjust¬ 
ment, or repair work, but not for 
passageway. 

(7) “Nip-point belt and pulley guard” 
means a device which encloses the pulley 
and is provided with rounded or rolled 
edge slots through which the belt passes 

(8) “Point of operation” means that 
point at which cutting, shaping, or form¬ 
ing is accomplished upon the stock and 
shall include such other points as may 
offer a hazard to the operator in insert¬ 
ing or manipulating the stock in the 
operation of the machine. 

(9) “Prime movers” include steam, 
gas. oil, and air engines, motors, steam 
and hydraulic turbines, and other equip¬ 
ment used as a source of power. 

(10) “Sheaves” mean grooved pulleys, 
and shall be so classified unless used as 
flywheels. 

§ 1910.212 General requirements for all 
machines. 

(a> Machine guarding —(1) Types of 
guarding . One or more methods of 
machine guarding shall be provided to 
protect the operator and other employees 
in the machine area from hazards such as 
those created by point of operation, 
ingoing nip points, rotating parts, flying 
chips and sparks. Examples of guarding 
methods are—barrier guards, two-hand 
tripping devices, electronic safety devices, 
etc. 

(2) General requirements for machine 
guards. Guards shall be affixed to the 
machine where possible and secured else¬ 
where if for any reason attachment to the 
machine is not possible. The guard shall 
be such that it does not offer an accident 
hazard in itself. 

(3) Point of operation guarding. (i> 
Point of operation is the area on a ma¬ 
chine where work is actually performed 
upon the material being processed. 

(11) The point of operation of machines 
w r hose operation exposes an employee to 
injury, shall be guarded. The guarding 
device shall be in conformity with any 
appropriate standards therefor, or, in the 
absence of applicable specific standards, 
shall be so designed and constructed as 
to prevent the operator from having any 
part of his body in the danger zone dur¬ 
ing the operating cycle. 

(iii) Special handtools for placing and 
removing material shall be such as to 
permit easy handling of material without 
the operator placing a hand in the dan¬ 
ger zone. Such tools shall not be in lieu 
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of other guarding required by this sec¬ 
tion, but can only be used to supplement 
protection provided. 

(iv) The following are some of the 
machines which usually require point of 
operation guarding: 

(a) Guillotine cutters. 

(b) Shears. 

(c) Alligator shears. 

id) Power presses. 

(e) Milling machines. 

(/) Powersaws. 

( g ) Jointers. 

Ui) Portable power tools. 

(1) Forming rolls and calenders. 

(4) Barrels, containers , and drums. 
Revolving drums, barrels, and containers 
shall be guarded by an enclosure which is 
interlocked with the drive mechanism, 
so that the barrel, drum, or container 
cannot revolve unless the guard en¬ 
closure is in place. 

(5) Exposure of blades. When the pe¬ 
riphery of the blades of a fan is less than 
seven (7) feet above the floor or working 
level, the blades shall be guarded. The 
guard shall have openings no larger than 
one half (V 2 ) inch. 

(b) Anchoring fixed machinery . Ma¬ 
chines designed for a fixed location shall 
be securely anchored to prevent walking 
or moving. 

§ 1910.213 Woodworking machinery re¬ 
quirement#. 

(a) Machine construction general. (1) 
Each machine shall be so constructed as 
to be free from sensible vibration when 
the largest size tool is mounted and run 
idle at full speed. 

(2) Arbors and mandrels shall be con¬ 
structed so as to have firm and secure 
bearing and be free from play. 

(3) The use of wooden bandsaw wheels 
other than those of commercial manu¬ 
facture is prohibited. 

(4) Any automatic cutoff saw that 
strokes continuously without the opera¬ 
tor being able to control each stroke 
shall not be used. 

(5) Saw frames or tables shall be con¬ 
structed with lugs cast on the frame or 
with an equivalent means to limit the size 
of the saw blade that can be mounted, 
so as to avoid overspeed caused by 
mounting a saw larger than intended. 

(6) Circular saw fences shall be so 
constructed that they can be firmly se¬ 
cured to the table or table assembly with¬ 
out changing their alignment with the 
saw. For saws with tilting tables or tilting 
arbors the fence shall be so constructed 
that it will remain in a line parallel with 
the saw, regardless of the angle of the 
saw with the table. 

(7) Circular saw gages shall be so con¬ 
structed as to slide in grooves or tracks 
that are accurately machined, to insure 
exact alignment with the saw for all posi¬ 
tions of the guide. 

♦8) Hinged saw tables shall be so con¬ 
structed that the table can be firmly 
secured in any position and in true align¬ 
ment with the saw. 

t9> All belts, pulleys, gears, shafts, and 
moving parts shall be guarded in ac¬ 
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cordance with the specific requirements 
of § 1910.219. 

(10) It is recommended that each 
power-driven woodworking machine be 
provided with a disconnect switch that 
can be locked in the off position. 

(11) The frames and all exposed, non¬ 
current-carrying metal parts of portable 
electric woodworking machinery oper¬ 
ated at more than 90 volts to ground 
shall be grounded and other portable 
motors driving electric tools which are 
held in the hand while being operated 
shall be grounded if they operate at more 
than 90 volts to ground. The ground shall 
be provided through use of a separate 
ground wire and polarized plug and 
receptacle. 

(12) For all circular saws where con¬ 
ditions are such that there is a possibility 
of contact with the portion of the saw 
either beneath or behind the table, that 
portion of the saw shall be covered with 
an exhaust hood, or. if no exhaust sys¬ 
tem is required, with a guard that shall 
be so arranged as to prevent accidental 
contact with the saw. 

(13) Revolving double arbor saws shall 
be fully guarded in accordance with all 
the requirements for circular crosscut 
saws or with all the requirements for cir¬ 
cular ripsaws, according to the kind of 
saws mounted on the arbors. 

(14) No saw, cutter head, or tool col¬ 
lar shall be placed or mounted on a 
machine arbor unless the tool has been 
accurately machined to size and shape 
to fit the arbor. 

(15) Combs (featherboards) or suit¬ 
able jigs shall be provided at the work¬ 
place for use when a standard guard can¬ 
not be used, as in dadoing, grooving, 
jointing, moulding, and rabbeting. 

(b) Machine controls and equipment. 

(1)A mechanical or electrical power con¬ 
trol shall be provided on each machine 
to make it possible for the operator to 
cut off the power from each machine 
without leaving his position at the point 
of operation. 

(2) On machines driven by belts and 
shafting, a locking-type belt shifter or 
an equivalent positive device shall be 
used. 

(3) On applications where injury to 
the operator might result if motors were 
to restart after power failures, provi¬ 
sion shall be made to prevent machines 
from automatically restarting upon res¬ 
toration of power. 

(4) Power controls and operating con¬ 
trols should be located within easy reach 
of the operator while he is at his regular 
work location, making it unnecessary for 
him to reach over the cutter to make 
adjustments. This does not apply to con¬ 
stant pressure controls used only for 
setup purposes. 

(5) On each machine operated by 
electric motors, positive means shall be 
provided for rendering such controls or 
devices inoperative while repairs or 
adjustments are being made to the 
machines they control. 

(6) Each operating treadle shall be 
protected against unexpected or acci¬ 
dental tripping. 
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(7) Feeder attachments shall have the 
feed rolls or other movable parts so 
covered or guarded as to protect the 
operator from hazardous points. 

(c) Hand-fed ripsaios. (1) Each cir¬ 
cular hand-fed ripsaw shall be guarded 
by a hood which shall completely en¬ 
close that portion of the saw above the 
table and that portion of the saw above 
the material being cut. The hood and 
mounting shall be arranged so that the 
hood will automatically adjust itself to 
the thickness of and remain in contact 
with the material being cut but it shall 
not offer any considerable resistance to 
insertion of material to saw or to pas¬ 
sage of the material being sawed. The 
hood shall be made of adequate strength 
to resist blows and strains incidental to 
reasonable operation, adjusting, and 
handling, and shall be so designed as to 
protect the operator from flying splinters 
and broken saw teeth. It shall be made 
of material that is soft enough so that 
it will be unlikely to cause tooth break¬ 
age. The material should not shatter 
when broken, should be nonexplosive, 
and should be no more flammable than 
wood. The hood shall be so mounted as to 
insure that its operation will be positive, 
reliable, and in true alignment with the 
saw; and the mounting shall be adequate 
in strength to resist any reasonable side 
thrust or other force tending to throw 
it out of line. 

(2) Each hand-fed circular ripsaw 
shall be furnished with a spreader to pre¬ 
vent material from squeezing the saw or 
being thrown back on the operator. The 
spreader shall be made of hard tempered 
steel, or its equivalent, and shall be thin¬ 
ner than the saw kerf. It shall be of suf¬ 
ficient width to provide adequate stiffness 
or rigidity to resist any reasonable side 
thrust or blow tendfng to bend or throw 
it out of position. The spreader shall be 
attached so that it will remain in true 
alignment with the saw even when either 
the saw or table is tilted, and should be 
placed so that there is not more than 
%-inch space between the spreader and 
the back of the saw when the largest saw 
is mounted in the machine. The provision 
of a spreader in connection with groov¬ 
ing, dadoing, or rabbeting is not required. 
On the completion of such operations; 
the spreader shall be immediately 
replaced. 

(3) Each hand-fed circular ripsaw 
shall be provided with nonkickback 
fingers or dogs so located as to oppose 
the thrust or tendency of the saw to 
pick up the material or to throw it back 
toward the operator. They shall be de¬ 
signed to provide adequate holding power 
for all the thicknesses of materials being 
cut. 

(d) Hand-fed crosscut table saws. (1) 
Each circular crosscut table saw shall be 
guarded by a hood which shall meet all 
the requirements of paragraph (c)(1) of 
this section for hoods for circular 
ripsaws. 

(2) Each circular crosscut saw should 
also be provided with a spreader which 
should meet all the requirements of par¬ 
agraph (c) (2) of this section. 
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(e> Circular resaws. (1) Each circular 
resaw shall be guarded by a hood or 
shield of metal above the saw. This hood 
or shield shall be so designed as to guard 
against danger from flying splinters or 
broken saw teeth. 

(2) Each circular resaw (other than 
self-feed saws with a roller or wheel at 
back of the saw) shall be provided with 
a spreader fastened securely behind the 
saw. The spreader shall be slightly thin¬ 
ner than the saw kerf and slightly 
thicker than the saw disk. 

(f) Self-feed circular saws. (1) Peed 
rolls and saws shall be protected by a 
hood or guard to prevent the hands of 
the operator from coming in contact with 
the in-running rolls at any point. The 
guard shall be constructed of heavy ma¬ 
terial. preferably metal, and the bottom 
of the guard shall come down to within 
three-eighths inch of the plane formed 
by the bottom or working surfaces of the 
feed rolls. This distance (three-eighths 
inch) may be increased to three-fourths 
inch, provided the lead edge of the hood 
is extended to be not less than 5% inches 
in front of the nip point between the 
front roll and the work. 

(2> Each self-feed circular ripsaw 
shall be provided with sectional non¬ 
kickback fingers for the full width of 
the feed rools. They shall be located in 
front of the saw and so arranged as to 
be in continual contact with the wood 
being fed. 

(g) Swing cutoff saws. The require¬ 
ments of this paragraph are also appli¬ 
cable to sliding cutoff saws mounted 
above the table. 

(1) Each swing cutoff saw shall be pro¬ 
vided with a hood that will completely 
enclose the upper half of the saw, the 
arbor end, and the point of operation at 
all positions of the saw. The hood shall 
be constructed in such a manner and of 
such material that it will protect the op¬ 
erator from flying splinters and broken 
saw teeth. Its hood shall be so designed 
that it will automatically cover the lower 
portion of the blade, so that when the 
saw is returned to the back of the table 
the hood will rise on top of the fence, 
and when the saw is moved forward the 
hood will drop on top of and remain in 
contact with the table or material being 
cut. 

(2) Each swing cutoff saw shall be 
provided with an effective device to re¬ 
turn the saw automatically to the back 
of the table when released at any point 
of its travel. Such a device shall not 
depend for its proper functioning upon 
any rope, cord, or spring. If there is a 
counterweight, the bolts supporting the 
bar and counterweight shall be provided 
with cotter pins; and the counterweight 
shall be prevented from dropping by 
either a bolt passing through both the 
bar and counterweight, or a bolt put 
through the extreme end of the bar, or, 
where the counterweight does not en¬ 
circle the bar, a safety chain attached 
to it. 

(3) Limit chains or other equally ef¬ 
fective devices shall be provided to pre¬ 
vent the saw from swinging beyond the 


front or back edges of the table, or 
beyond a forward position w T here the 
gullets of the lowest saw teeth will rise 
above the table top. 

(4> Inverted swing cutoff saws shall 
be provided with a hood that will cover 
the part of the saw* that protrudes above 
the top of the table or above the material 
being cut. It shall automatically adjust 
itself to the thickness of and remain in 
contact with the material being cut. 

<h> Radial saws. (1) The upper hood 
shall completely enclose the upper por¬ 
tion of the blade down to a point that 
will include the end of the saw arbor. 
The upper hood shall be constructed in 
such a manner and of such material 
that it will protect the operator from fly¬ 
ing splinters, broken saw teeth, etc., and 
will deflect sawdust away from the op¬ 
erator. The sides of the lower exposed 
portion of the blade shall be guarded 
to tine full diameter of the blade by a 
device that will automatically adjust 
itself to the thickness of the stock and 
remain in contact with stock being cut 
to give maximum protection possible 
for the operation being performed. 

<2> Each radial saw used for ripping 
shall be provided with nonkickback An¬ 
gers or dogs located on both sides of 
the saw so as to oppose the thrust or 
tendency of the saw to pick up the mate¬ 
rial or to throw it back toward the op¬ 
erator. They shall be designed to pro¬ 
vide adequate holding power for all the 
thickness of material being cut. 

(3) An adjustable stop shall be pro¬ 
vided to prevent the forward travel of 
the blade beyond the position necessary 
to complete the cut in repetitive 
operations. 

(4) Installation shall be in such a 
manner that the front end of the unit 
will be slightly higher than the rear, so as 
to cause the cutting head to return 
gently to the starting position when 
released by the operator. 

(5) Ripping and ploughing shall be 
against the direction in which the saw 
turns. The direction of the saw rotation 
shall be conspicuously marked on the 
hood. In addition, a permanent label not 
less than 1 V 2 inches by % inch shall be 
affixed to the rear of the guard at ap¬ 
proximately the level of the arbor, read¬ 
ing as follows: “Danger: Do Not Rip or 
Plough Prom This End". Such a label 
should be colored standard danger red. 

(i) Bandsaws and band resaws. (1) All 
portions of the saw blade shall be en¬ 
closed or guarded, except for the work¬ 
ing portion of the blade betw^een the bot¬ 
tom of the guide rolls and the table. 
Bandsaw wheels shall be fully encased. 
The outside periphery of the enclosure 
shall be solid. The front and back of the 
band w'heels shall be either enclosed by 
solid material or by wire mesh or per¬ 
forated metal. Such mesh or perforated 
metal shall be not less than 0.037 inch 
(U.S. Gage No. 20), and the openings 
shall be not greater than three-eighths 
inch. Solid material used for this pur¬ 
pose shall be of an equivalent strength 
and firmness. The guard for the portion 
of the blade between the sliding guide 
and the upper-saw-wheel guard shall 


protect the saw blade at the front and 
outer side. This portion of the guard shall 
be self-adjusting to raise and lower with 
the guide. The upper-wheel guard shall 
be made to conform to the travel of the 
saw on the wheel, and the top member 
of the guard should have at least a 2- 
inch clearance outside the saw and bo 
lined with smooth material, preferably 
metal. Effective brakes should be pro¬ 
vided to stop the w f heel in case of blade 
breakage. 

(2) Each bandsaw r machine shall be 
provided with a tension control device 
to indicate a proper tension for the 
standard saw r s used on the machine, in 
order to assist in the elimination of saw 
breakage due to improper tension. 

(3) Feed rolls of band resaws shall be 
protected with a suitable guard to pre¬ 
vent the hands of the operator from 
coming in contact with the in-running 
rolls at any point. The guard shall be 
constructed of heavy material, prefer¬ 
ably metal, and the edge of the guard 
shall come to within three-eighths inch 
of the plane formed by the inside face of 
the feed roll in contact with the stock 
being cut. 

(j) Jointers. (1) Each hand-fed 
planer and jointer with horizontal head 
shall be equipped with a cylindrical cut¬ 
ting head, the knife projection of which 
shall not exceed one-eighth inch beyond 
the cylindrical body of the head. 

(2> The opening in the table shall be 
kept as small as possible. The clearance 
between the edge of the rear table and 
the cutter head shall be not more than 
one-eighth inch. The table throat open¬ 
ing shall be not more than 2J4 inches 
when tables are set or aligned with each 
other for zero cut. 

(3) Each hand-fed jointer with a hor¬ 
izontal cutting head shall have an auto¬ 
matic guard which will cover all the 
section of the head on the working side 
of the fence or gage. The guard shall 
effectively keep the operator’s hand from 
coming in contact with the revolving 
knives. The guard shall automatically 
adjust itself to cover the unused portion 
of the head and shall remain in contact 
with the material at all times. 

(4) Each hand-fed jointer with hori¬ 
zontal cutting head shall have a guard 
which will cover the section of the head 
back of the gage or fence. 

(5) Each wood jointer with vertical 
head shall have either an exhaust hood 
or other guard so arranged as to enclose 
completely the revolving head, except for 
a slot of such width as may be necessary 
and convenient for the application of the 
material to be jointed. 

<k) Tenoning machines. (1) Feed 
chains and sprockets of all double end 
tenoning machines shall be completely 
enclosed, except for that portion of chain 
used for conveying the stock. 

(2) At the read ends of frames over 
which feed conveyors run, sprockets and 
chains shall be guarded at the sides by 
plates projecting beyond the periphery 
of sprockets and the ends of lugs. 

< 3) Each tenoning machine shall have 
all cutting heads, and saws if used, cov¬ 
ered by metal guards. These guards shall 
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cover at least the unused part of the 
periphery of the cutting head. If such 
a guard is constructed of sheet metal, 
the material used shall be not less than 
one-sixteenth inch in thickness, and if 
cast iron is used, it shall be not less than 
three-sixteenths inch in thickness. 

(4) Where an exhaust system is used, 
the guard shall form part or all of the 
exhaust hood and shall be constructed 
of metal of a thickness not less than 
that specified in subparagraph (3) of 
this paragraph. 

(1) Boring and mortising machines . 

(1) Safety-bit chucks with no project¬ 
ing set screws shall be used. 

(2) Boring bits should be provided 
with a guard that will enclose all por¬ 
tions of the bit and chuck above the 
material being worked. 

(3) The top of the cutting chain and 
driving mechanism shall be enclosed. 

(4) If there is a counterweight, one 
of the following or equivalent means 
shall be used to prevent its dropping: 

(1) It shall be bolted to the bar by 
means of a bolt passing through both bar 
and counterweight; 

(ii) A bolt shall be put through the 
extreme end of the bar; 

(iii) Where the counterweight does 
not encircle the bar, a safety chain shall 
be attached to it; 

(iv) Other types of counterweights 
shall be suspended by chain or wire rope 
and shall travel in a pipe or other suit¬ 
able enclosure wherever they might fall 
and cause injury. 

(5) Universal joints on spindles of bor¬ 
ing machines shall be completely en¬ 
closed in such a way as to prevent acci¬ 
dental contact by the operator. 

(6) Each operating treadle shall be 
covered by an inverted U-shaped metal 
guard, fastened to the floor, and of ade¬ 
quate size to prevent accidental tripping. 

(m) Wood shapers and similar equip¬ 
ment. (1) The cutting heads of each 
wood shaper, hand-fed panel raiser, or 
other similar machine not automatically 
fed, shall be enclosed with a cage or ad¬ 
justable guard so designed as to keep the 
operator’s hand away from the cutting 
edge. The diameter of circular shaper 
guards shall be not less than the greatest 
diameter of the cutter. In no case shall a 
warning device of leather or other ma¬ 
terial attached to the spindle be accept¬ 
able. 

<2) Cylindrical heads should be used 
whenever the nature of the work will 
permit. Single cutter knives in shaper 
heads shall not be used unless properly 
balanced. 

(3) All double-spindle shapers shall be 
Provided with a spindle starting and 
stopping device for each spindle. 

(n) Planing , molding , sticking , and 
matching machines. (1) Each planing, 
molding, sticking, and matching ma¬ 
chine shall have all cutting heads, and 
saws if used, covered by a metal guard, 
if such guard is constructed of sheet 
metal, the material used shall be not less 
than three-sixteenths inch in thickness, 
and if cast iron is used, it shall be not less 
than three-sixteenths inch in thickness. 

(2) Where an exhaust system is used, 
the guards shall form part or all of the 


exhaust hood and shall be constructed of 
metal of a thickness not less than that 
specified in subparagraph (1) of this 
paragraph. 

(3) Feed rolls shall be guarded by a 
hood or suitable guard to prevent the 
hands of the operator from coming in 
contact with the in-running roils at any 
point. The guard shall be fastened to the 
frame carrying the rolls so as to remain 
in adjustment for any thickness of stock. 

(4) Surfacers or planers used in 
thicknessing multiple pieces of material 
simultaneously shall be provided with 
sectional infeed rolls having sufficient 
yield in the construction of the sections 
to provide feeding contact pressure on 
the stock, over the permissible range of 
variation in stock thickness specified or 
for which the machine is designed. In 
lieu of such yielding sectional rolls, suit¬ 
able section kickback finger devices shall 
be provided at the infeed end. 

(o) Profile, swing-head lathes and 
wood heel turning machine. (1) Each 
profile and swing-head lathe shall have 
all cutting heads covered by a metal 
guard. If such a guard is constructed of 
sheet metal, the material used shall be 
not less than one-sixteenth inch in 
thickness; and if cast iron is used, it 
shall not be less than three-sixteenths 
inch in thickness. 

(2) Cutting heads on wood-turning 
lathes, whether rotating or not, shall be 
covered as completely as possible by 
hoods or shields, which should be hinged 
to the machines so that they can be 
thrown back for making adjustments. 

(3) Shoe last and spoke lathes, dowel¬ 
ing machines, wood heel turning ma¬ 
chines, and other automatic w r ood-turn¬ 
ing lathes of the rotating knife type shall 
be equipped with hoods enclosing the 
cutter blades completely except at the 
contact points while the stock is being 
cut. 

(4) Lathes used for turning long 
pieces of wood stock held only between 
the two centers shall be equipped with 
long curved guards extending over the 
tops of the lathes in order to prevent the 
w r ork pieces from being thrown out of the 
machines if they should become loose. 

(5) Where an exhaust system is used, 
the guard shall form part or all of the 
exhaust hood and shall be constructed 
of metal of a thickness not less than that 
specified in subparagraph (1) of this 
paragraph. 

(p) Sanding machines. (1) Feed rolls 
of self-feed sanding machines shall be 
protected writh a semicylindrical guard 
to prevent the hands of the operator 
from coming in contact with the in-run¬ 
ning rolls at any point. The guard shall 
be constructed of heavy material, pref¬ 
erably metal, and firmly secured to the 
frame carrying the rolls so as to remain 
in adjustment for any thickness of stock. 
The bottom of the guard should come 
dow r n to within three-eighths inch of a 
plane formed by the bottom or contact 
face of the feed roll where it touches 
the stock. 

(2) Each drum sanding machine shall 
have an exhaust hood, or other guard if 
no exhaust system is required, so ar¬ 
ranged as to enclose the revolving drum, 


except for that portion of the drum above 
the table, if a table is used, which may 
be necessary and convenient for the ap¬ 
plication of the material to be finished. 

(3) Each disk sanding machine shall 
have the exhaust hood, or other guard if 
no exhaust system is required, so ar¬ 
ranged as to enclose the revolving disk, 
except for that portion of the disk above 
the table, if a table is used, which may 
be necessary for the application of the 
material to be finished. 

(4) Belt sanding machines shall be 
provided writh guards at each nip point 
where the sanding belt runs on to a 
pulley. These guards shall effectively 
prevent the hands or fingers of the oper¬ 
ator from coming In contract with the 
nip points. The unused run of the sand¬ 
ing belt shall be guarded against acci¬ 
dental contact. 

(q) Veneer cutters and icringers. (1) 
Veneer slicer knives shall be guarded to 
prevent accidental contact writh knife 
edge, at both front and rear. 

(2) Veneer clippers shall have auto¬ 
matic feed or shall be provided with a 
guard which will make it impossible to 
place a finger or fingers under the knife 
while feeding or removing the stock. 

(3) Sprockets on chain or slat-belt 
conveyors shall be enclosed. 

(4) Where practicable, hand and foot- 
power guillotine veneer cutters shall be 
provided with rods or plates or other sat¬ 
isfactory means, so arranged on the 
feeding side that the hands cannot reach 
the cutting edge of the knife while feed¬ 
ing or holding the stock in place. 

(5) Power-driven guillotine veneer 
cutters, except continuous feed trimmers, 
shall be equipped with: 

(i) Starting devices which require the 
simultaneous action of both hands to 
start the cutting motion and of at least 
one hand on a control during the com¬ 
plete stroke of the knife; or 

(ii) An automatic guard which will 
remove the hands of the operator from 
the danger zone at every descent of the 
blade, used in conjunction with one-hand 
starting devices which require two dis¬ 
tinct movements of the device to start 
the cutting motion, and so designed as 
to return positively to the nonstarting 
position after each complete cycle of the 
knife. 

(6) Where two or more workers are 
employed at the same time on the same 
power-driven guillotine veneer cutter 
equipped with two-hand control, the de¬ 
vice shall be so arranged that each 
worker shall be required to use both 
hands simultaneously on the controls to 
start the cutting motion, and at least 
one hand on a control to complete the 
cut. 

(7) Power-driven guillotine veneer 
cutters, other than continuous trimmers, 
shall be provided, in addition to the brake 
or other stopping mechanism, writh an 
emergency device which will prevent the 
machine from operating in the event of 
failure of the brake when the starting 
mechanism is in the nonstarting position. 

(r) Miscellaneous woodworking ma¬ 
chines. (1) The feed rolls of roll type 
glue spreaders shall be guarded by a 
semicylindrical guard. The bottom of the 
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guard shall come to within three-eights 
inch of a plane formed by bottom or 
contact face of the feed roll where it 
touches the stock. 

(2) Drag saws shall be so located as 
to give at least a 4-foot clearance for 
passage when the saw is at the extreme 
end of the stroke; or if such clearance 
is not obtainable, the saw and its driving 
mechanism shall be provided with a 
standard enclosure. 

(3) For combination or universal 
woodworking machines each point of op¬ 
eration of any tool shall be guarded as 
required for such a tool in a separate 
machine. 

(4> The mention of specific machines 
in paragraphs (a) thru (q> and this 
paragraph (r) of this section, inclusive, 
is not intended to exclude other wood¬ 
working machines from the requirement 
that suitable guards and exhaust hoods 
be provided to reduce to a minimum the 
hazard due to the point of operation of 
such machines. 

(s> Inspection and maintenance of 
woodworking machinery. (1) Dull, badly 
set. improperly filed, or improperly ten¬ 
sioned saws shall be immediately re¬ 
moved from service, before they begin to 
cause the material to stick, jam, or 
kick back when it is fed to the saw at 
normal speed. Saws to which gum has 
adhered on the sides shall be immediately 
cleaned. 

(2> All knives and cutting heads of 
woodworking machines shall be kept 
sharp, properly adjusted, and firmly 
secured. Where two or more knives are 
used in one head, they shall be properly 
balanced. 

(3> Bearings shall be kept free from 
lost motion and shall be well lubricated. 

(4) Arbors of all circular saws shall 
be free from play. 

(5) Sharpening or tensioning of saw 
blades or cutters shall be done only by 
persons of demonstrated skill in this kind 
of w r ork. 

C6> Emphasis is placed upon the im¬ 
portance of maintaining cleanliness 
around woodworking machinery, par¬ 
ticularly as regards the effective func¬ 
tioning of guards and the prevention of 
fire hazards in switch enclosures, bear¬ 
ings, and motors. 

(7) All cracked saws shall be removed 
from service. 

<8> The practice of inserting wedges 
between the saw disk and the collar to 
form what is commonly known as a 
“wobble saw” shall not be permitted. 

(9) Push sticks or push blocks shall 
be provided at the work place in the 
several sizes and types suitable for the 
work to be done. 

U0> Twists or kinks in bandsaws and 
band resaws shall be promptly removed 
with a hammer. 

<11> To avoid vibration, brazed joints 
in bandsaw r s and band resaws shall be the 
same thickness as the saw blade. 

(12) The knife blade of jointers shall 
be so installed and adjusted that it does 
not protrude more than one-eighth inch 
beyond the cylindrical body of the head. 
Push sticks or push blocks shall be pro¬ 
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vided at the work place in the several 
sizes and types suitable for the work to 
be done. 

(13) Whenever veneer sheers or rotary 
veneer-cutting machines have been shut¬ 
down for the purpose of inserting logs 
or to make adjustments, operators shah 
make sure that machine is clear and 
other workmen are not in a hazardous 
position before starting the machine. 

<14> Operators shall not ride the 
carriage of a veneer sheer. 

§ 1910.211 Cooperage machinery. 

(a) Heading bolt sawing machine. (1) 
Each heading saw shall be guarded by a 
hood curved to the contour of the saw. 
The hood shall cover the saw at least to 
the depth of the teeth, except for that 
portion actually used in making the cut. 
The exhaust hood shah be so arranged 
and maintained as to guard effectively 
the bottom portion of the saw. The hood 
shah be made of adequate strength to 
resist strains incidental to reasonable 
operation. 

(2) The balance wheel shall be covered 
to enclose the rim and outside portion of 
the wheel. Expanded metal curved to fit 
the contour of the wheel is recommended. 

(3) The swing carriage shall be pro¬ 
vided with an effective device that will 
return the carriage automatically to a 
position in front of the saw. Such a device 
shall not depend entirely upon any rope, 
cord, or spring for its proper functioning. 
If a counterweight is used, a safety chain 
shall be attached to it to prevent drop¬ 
ping. should the bar break or the weight 
become disengaged. All bolts supporting 
the bar, weight, and chain shall be pro¬ 
vided with cotter pins or equally effective 
devices. A bolt shall be put through the 
extreme end of the counterweight bar 
to prevent dropping of the weight. 

(4) A limit stop shall be provided to 
prevent the carriage from swinging too 
far back and thereby exposing the un¬ 
guarded portion of the saw to contact. 

<b> Bolt equalizer, stave, and heading 
saws (tilting table style) . (1) All heading 
and stave bolt equalizer saws shall be 
guarded by hoods, curved to the contour 
of all the saw ? s. The hood shall cover the 
saw at least to the depth of the teeth, 
except for that portion actually used in 
making the cut. The exhaust hood shall 
be so arranged and maintained as to 
guard effectively the bottom portion of 
the saw ? s. 

(2) Hoods shall be attached to each 
end of the tilting table and shall extend 
forward to cover the portion of the saws 
wdiich cannot be enclosed by a stationary 
guard. 

(3) A limit stop shall be provided to 
prevent the table from coming too far 
back and thereby exposing the unguarded 
portion of the saws to contact. 

(c) Barrel stave saws (cylindrical 
saws >. (1) Each machine of this type 
shall have the saw and the revolving part 
(head) to which the saw blade is bolted 
enclosed with a hinged guard to prevent 
accidental contact, except for that part 
of the saw immediately adjacent to the 
carriage, which is the point of operation 
of the saw. 


(2) The exhaust hood shall be so ar¬ 
ranged and maintained as to guard 
effectively the bottom portion of the saw. 
The hood shall be made of adequate 
strength to resist strains incidental to 
reasonable operation. 

(d) Hand-fed ripsaws. (1) Each cir¬ 
cular hand-fed ripsaw shall be guarded 
with a hood. The hood shall be stationary 
and cover the saw to a distance of ap¬ 
proximately three-fourths inch above the 
stave being ripped. This will prevent the 
material being cut from being raised by 
upward centrifugal force of the saw in 
cases of pinching or binding before the 
stave reaches the splitter. The hood shall 
provide inside clearance between the top 
edge of saw and guard to allow an ac¬ 
cidental blow to strike it to the table 
and not engage the teeth with the guard. 
The hood shall be constructed of heavy 
material, preferably metal. That portion 
of the saw remaining below the table 
shall be completely enclosed in an 
exhaust hood. 

(2) Spreader requirements for this 
equipment are contained in § 1910.213 
(c)(2). 

(e) Self-feed stave and heading equal¬ 
izer saws. (1) Self-feed equalizer saws 
shall be guarded with a hood guard 
which will cover the top and sides of the 
saws. The hood should adjust itself auto¬ 
matically to the thickness of, and re¬ 
main in contact with, the material being 
cut. 

(2) The portion of the saw blade ex¬ 
tending beneath the mandrel shall be 
enclosed in an exhaust hood and be 
easily accessible for changing saws. 

(f> Stave and heading planers (single 
and double heads >. (1 > The exhaust hood, 
or other guards, if no exhaust system is 
required, shall be so arranged and main¬ 
tained as to guard effectively all cutting 
heads and knives of single and double 
planers. 

(2) Feed rolls, except for such portion 
as may be necessary to admit stock, shall 
be completely enclosed. 

(3> Pressure bars or holddown ar¬ 
rangements shall be properly adjusted to 
assure correct pressure and clearance at 
all times. 

(g) Stave jointing machines (wheels 
(1> Stave jointer wheels shall be cov¬ 
ered on both sides with a removable metal 
hood connected to the exhaust system, 
except for that portion where the stock is 
applied to the knives. 

(2) A limit stop should be installed on 
the frame to prevent any part of the car¬ 
riage from coming in contact with any 
moving part of the wheel. 

(3) The equipment described in sub- 
paragraphs (1) and (2) of this para¬ 
graph include double independent stave 
jointer wheels, double jointer stave 
wheels, single jointer stave wheels, and 
all kinds of keg stave jointer wheels. 

(h) Heading jointer and doweler ma¬ 
chine (wheel). (1) Each heading jointer 
shall be equipped with a removable guard 
covering the upper half of the wheel, ex¬ 
cept for that portion where the stock is 
applied to the knives. 

(2) The low’er portion of the wheel 
shall be guarded with sheet metal or ex- 
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panded metal to prevent accidental con¬ 
tact with the knives. 

(i) Heading rounder. The cutter head 
shall be enclosed in a hood attached to 
the exhaust system, arranged and main¬ 
tained in such a manner as to guard 
effectively the entire cutting mechanism, 
except for that portion of the cutting 
head where the stock is applied. 

(j) Power wUidlass machine. Windlass 
machines having counterweights shall 
operate with the weights in a stationary 
casing. On all machines having a fric¬ 
tion gear, the gear shall be properly 
guarded. 

(k) Crozing machine (stationary 
heads). (1) Feed chains and sprockets 
shall be completely enclosed. This in¬ 
cludes all types of barrel, keg, bucket, 
tub. and individual stave crozers, cham¬ 
fering. crozing, and doweling machines. 

(l) Heading-up machine. The outside 
portion and teeth of both drive gears 
for the racks shall be completely guarded. 
This includes all types of heading-up 
machines. 

(m) Head charring machine. All trip¬ 
ping mechanisms shall be completely 
guarded. 

(n) Bilge truss hoop ring removing 
machine . (1) Both eccentric cams and 
gear works on horizontal machines shall 
be guarded. 

(2) Combined flywheel and gear shall 
be completely enclosed by a guard. This 
includes the horizontal and upright-type 
machines. 

(o) Hoop elevators and conveyors . 
Lower sprockets and chains shall be 
guarded by complete enclosure to a 
height of at least 7 feet. 

(p) Barrel sanding machine. Belt sand¬ 
ing machines shall be provided with 
guards at each nip point where the 
sanding belt runs onto a pulley. This 
guard may be a part of the exhaust sys¬ 
tem. The unused run of the sanding belt 
shall be enclosed. 

(q) Hoop drivers and trussers. (1) All 
friction pulleys shall be enclosed by a 
guard. A hinged gate should be provided 
for that portion of the guard covering 
adjustments to the friction blocks. 

(2) The foregoing recommendation 
covers drivers for keg hoops, tin barrel 
hoops, truss hoops, and both screw and 
rack and pinion-type hoop drivers. 

<r) Head sanding machine. The ex¬ 
haust hood of automatic horizontal disk 
head sanders shall be so arranged as to 
enclose each disk, except for that portion 
necessary for the application of the bar¬ 
rel being finished. 

(s > Hand jointer. All hand-fed jointers 
shall be guarded in accordance \rith the 
Provisions of § 1910.213(j). 

ft) Hoop punching and coiling ma¬ 
chine. Miter gears, spur gears, drive pul¬ 
ley, and pulley for coiling attachment 
shall be guarded. This includes the hori¬ 
zontal hoop punching and coiling ma¬ 
chine as well as the upright hoop punch¬ 
ing machine. 

fu) Hoop riveting machine. The bal¬ 
ance and drive wheels shall be effectively 
guarded. This includes automatic, single, 
and double hoop riveters. 
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(v) Hoop flaring and expanding ma¬ 
chine. Gearing shall be completely 
enclosed. 

(w) Inspection and maintenance of 
cooperage machinery. For inspection and 
maintenance of cooperage machinery see 

11910.213 (s). 

§ 1910.215 Abrasive wheel machinery. 

(a> General requirements —(1) Ma¬ 
chine guarding. Abrasive wheels shall be 
used only on machines provided with 
safety guards as defined in the following 
paragraphs of this section, except: 

(1) Wheels used for internal work 
while within the work being ground; 

(ii) Mounted wheels used in portable 
operations 2 inches and smaller in diam¬ 
eter; and 

(iii) Types 16, 17, 18, 18R, and 18 
cones, plugs, and threaded hole pot 
balls where the work offers protection. 

(2) Guard design. The safety guard 
shall cover the spindle end, nut. and 
flange projections. The safety guard shall 
be mounted so as to maintain proper 
alignment with the wheel, and the 
strength of the fastenings shall exceed 
the strength of the guard, except: 

(i> Safety guards on all operations 
where the work provides a suitable meas¬ 
ure of protection to the operator, may be 
so constructed that the spindle end, nut, 
and outer flange are exposed; and where 
the nature of the work is such as to en¬ 
tirely cover the side of the wheel, the 
side covers of the guard may be omit¬ 
ted; and 

(ii) The spindle end. nut, and outer 
flange may be exposed on machines de¬ 
signed as portable saws. 

(3) Flanges. Grinding machines shall 
be equipped with flanges in accordance 
with paragraph (c) of this section. 

(4) Work rests. On offhand grinding 
machines, work rests shall be used to 
support the work. They shall be of rigid 
construction and designed to be adjust¬ 
able to compensate for wheel wear. Work 
rests shall be kept adjusted closely to the 
wheel with a maximum opening of one- 
eighth inch to prevent the work from be¬ 
ing jammed between the wheel and the 
rest, which may cause wheel breakage. 
The work rest shall be securely clamped 
after each adjustment. The adjustment 
shall not be made with the wheel in mo¬ 
tion. 

<b) Guarding of abrasive wheel ma¬ 
chinery —(1) Cup wheels. Cup wheels 
(Types 6 and 11) shall be protected by: 

(i) Safety guards as specified in sub- 
paragraphs (1) through (10) of this 
paragraph: 

(ii) Band type guards as specified in 
subparagraph (11) of this paragraph; 
and 

(iii) Special “Revolving Cup Guards’* 
which mount behind the wheel and turn 
with it. They shall be made of steel or 
other material with adequate strength 
and shall enclose the wheel sides upward 
from the back for one-third of the wheel 
thickness. The mounting features shall 
conform with all requirements of this 
section. It is necessary to maintain clear¬ 
ance between the wheel side and the 
guard. This clearance shall not exceed 
one-sixteenth inch. 


(2) Guard exposure angles. The maxi¬ 
mum exposure angles specified in sub- 
paragraphs (3) through (8) of this para¬ 
graph shall not be exceeded. Visors or 
other accessory equipment shall not be 
included as a part of the guard when 
measuring the guard opening, unless 
such equipment has strength equal to 
that of the guard. 

(3) Bench and floor stands. The an¬ 
gular exposure of the grinding wheel 
periphery and sides for safety guards 
used on machines known as bench and 
floor stands should not exceed 90° or one- 
fourth of the periphery. This exposure 
shall begin at a point not more than 
65° above the horizontal plane of the 
wheel spindle. (See Figures 0-6 and 0-7 
and subparagraph (9) of this para¬ 
graph.) 



Wherever the nature of the work re¬ 
quires contact with the wheel below the 
horizontal plane of the spindle, the ex¬ 
posure shall not exceed 125°. (See Figures 
0-8 and 0-9.) 




FIGURE NO. 0-9 


(4) Cylindrical grinders. The maxi¬ 
mum angular exposure of the grinding 
wheel periphery and sides for safety 
guards used on cylindrical grinding ma¬ 
chines shall not exceed 180°. This ex¬ 
posure shall begin at a point not more 
than 65° above the horizontal plane of 
the wheel spindle. (See Figures 0-10 and 
0-11 and subparagraph (9) of this 
paragraph.) 




(5) Surface grinders and cutting-off 
machines. The maximum angular ex¬ 
posure of the grinding wheels periphery 
and sides for safety guards used on cut- 
ting-off machines and on surface grind¬ 
ing machines which employ the wheel 
periphery shall not exceed 150*. This 
exposure shall begin at a point not less 
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than 15* below the horizontal plane of 
the wheel spindle. (See Figures 0-12 
and 0-13) 



<6> Swing frame grinders. The maxi¬ 
mum angular exposure of the grinding 
wheel periphery and sides for safety 
guards used on machines known as 
swing frame grinding machines shall not 
exceed 180°, and the top half of the 
wheel shall be enclosed at all times. (See 
Figure 0-14 and 0-15.) 



FIGURE NO. 0-14 FIGURE NO. 0-15 


(7) Automatic snagging machines. The 
maximum angular exposure of the grind¬ 
ing wheel periphery and sides for safety 
guards used on grinders known as auto¬ 
matic snagging machines shall not ex¬ 
ceed 180° and the top half of the wheel 
shall be enclosed at all times. (See Fig¬ 
ures 0-14 and 0-15.) 

(8) Top grinding. Where the work is 
applied to the wheel above the horizontal 
centerline, the exposure of the grinding 
wheel periphery shall be as small as pos¬ 
sible and shall not exceed 60°. (See Fig¬ 
ures 0-16 and 0-17.) 



FIGURE NO. 0-1 6 FIGURE NO. 0-17 


(9) Exposure adjustment. Safety 
guards of the types described in subpara¬ 
graphs (3) and (4) of this paragraph, 
where the operator stands in front of 
the opening, shall be constructed so that 
the peripheral protecting member can 
be adjusted to the constantly decreasing 
diameter of the wheel. The maximum 
angular exposure above the horizontal 
plane of the wheel spindle as specified in 
subparagraphs (3) and (4) of this para¬ 
graph shall never be exceeded, and the 
distance between the wheel periphery 
and the adjustable tongue or the end of 
the peripheral member at the top shall 
never exceed one-fourth inch. (See Fig¬ 
ures 0-18, 0-19, 0-20, 0-21, 0-22, and 
0-23.) 



FIGURE NO. 0-18 FIGURE NO. 0-19 

CORRECT 

Shoeing adjustable tongue giving required angular 
protection for aJJ sizes of wheel used. 




FIGURE NO. 0-20 FIGURE NO. 0-21 


VWKBIXi 

Showing movable guard with opening amall enough to 
Stvc required protection for smallest size wheel used. 




FIGURE NO. 0-22 FIGURE NO. 0-23 

INCORRECT 

Showing movable guard with size of opening correct 
/or full size wheel but too large for smaller wheels. 

(10) Material requirements and min¬ 
imum dimensions, (i) See Figures 0-36 
and 0-37 and Table 0-9 for minimum 
basic thickness of peripheral and side 
members for various types of safety 
guards and classes of service. 

(11) If operating speed does not exceed 
8,000 surface feet per minute cast iron 
safety guards, malleable iron guards or 
other guards as described in subpara¬ 
graph (11) (ii) of this paragraph shall 
be used. 

(ill) Cast steel, or structural steel, 
safety guards as specified in Figures O- 
36 and 0-37 and Table 0-9 shall be used 
where operating speeds of wheels are 
faster than 8,000 surface feet per minute 
up to a maximum of 16,000 surface feet 
per minute. 

(iv) For cutting-off wheels 16 inches 
diameter and smaller and where speed 
does not exceed 16,000 surface feet per 
minute, cast iron or malleable iron safety 
guards as specified in Figures 0-36 and 
0-37, and in Table 0-9 shall be used. 

(v) For cutting-off wheels larger than 
16 inches diameter and where speed does 
not exceed 14,200 Surface feet per min¬ 
ute, safety guards as specified in 0-27 
and 0-28, and In Table 0-1 shall be used. 

(vi) For thread grinding wheels not 
exceeding 1 inch in thickness cast iron 
or malleable iron safety guards as speci¬ 
fied in Figures 0-36 and 0-37, and in 
Table 0-9 shall be used. 

(11) Band type guards—general sped - 
fications. Band type guards shall con¬ 
form to the following general speci¬ 
fications : 

(i) The bands shall be of steel plate 
or other material of equal or greater 


strength. They shall be continuous, the 
ends being either riveted, bolted, or 
welded together in such a manner as to 
leave the inside free from projections. 

(11) The inside diameter of the band 
shall not be more than 1 inch larger than 
the outside diameter of the wheel, and 
shall be mounted as nearly concentric 
with the wheel as practicable. 

(iii) The band shall be of sufficient 
width and its position kept so adjusted 
that at no time will the wheel protrude 
beyond the edge of the band a distance 
greater than that indicated in Figure 
0-29 and in Table 0-2 or the wall thick¬ 
ness (W). whichever is smaller. 

(12) Guard design sped fications. 
Abrasive wheel machinery guards shall 
meet the design specifications of the 
American National Standard Safety Code 
for the Use, Care, and Protection of 
Abrasive Wheels, ANSI Z7.1-1970. This 
requirement shall not apply to natural 
sandstone wheels or metal, wooden, cloth, 
or paper discs, having a layer of abrasive 
on the surface. 

(c) Flanges —(1) General require¬ 
ments. All abrasive wheels shall be 
mounted between flanges which shall not 
be less than one-third the diameter of 
the wheel. 

(i) Exceptions: 

(a) Mounted wheels. 

<b) Portable wheels with threaded in¬ 
serts or projecting studs. 

(c) Abrasive discs (inserted nut, in¬ 
serted washer and projecting stud type;. 

(d) Plate mounted wheels. 

( e ) Cylinders, cup, or segmental wheels 
that are mounted in chucks. 

(/) Types 27 and 28 wheels. 

(g > Certain internal wheels. 

( h ) Modified types 6 and 11 wheels 
(terrazzo). 

(i) Cutting-off wheels. Types 1 and 
27A (see subdivisions (ii) and (iii) of 
this subparagraph). 

(ii) Type 1 cutting-off wheels are to be 
mounted between properly relieved 
flanges which have matching bearing 
surfaces. Such flanges shall be at least 
one-fourth the wheel diameter. 

(iii) Type 27A cutting-off wheels are 
designed to be mounted by means of flat, 
not relieved, flanges having matching 
bearing surfaces and which may be less 
than one-third but shall not be less than 
one-fourth the wheel diameter. (See Fig¬ 
ure 0-24 for one such type of mounting. > 



FIGURE NO. 0-2k 

The Type S7A Wheel is mounted between flat 
non-rclicved flanges of equal bearing surfaces. 
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(iv) There are three general types of 

flanges: 

(a) straight relieved flanges (see Fig¬ 
ure 0-32); 

ib) straight unrelieved flanges (see 
Figure 0-30); 

(c) adaptor flanges (see Figures 0-33 
and 0—34): 

(v) Regardless of flange type used, 
the wheel shall always be guarded. Blot¬ 
ters shall be used in accordance with 
subparagraph (6) of this paragraph. 

(2) Design and material, (i) Flanges 
shall be of such design as to satisfactorily 
transmit the driving torque from the 
spindle to the grinding wheel. 

(ii) Flanges may be made of steel, cast 
iron, or other material of equal or great¬ 
er strength and rigidity. 

(iii) Flanges shall be designed with 
respect to rigidity so that when tight¬ 
ened, the radial width of bearing surface 
of contact on the wheel is maintained. 
(See Table 0-6 and Figure 0-32.) 

(3) Finish and balance. Flanges shall 
be dimensionally accurate and in good 
balance. There shall be no rough surfaces 
or sharp edges. 

(4) Uniformity of diameter, (i) Both 
flanges, of any type, between which a 
wheel is mounted, shall be of the same 
diameter and have equal bearing surface. 
Exceptions are set forth in the remain¬ 
ing subdivisions of this subparagraph. 

(ii) Type 27 and Type 28 wheels, be¬ 
cause of their shape and usage, require 
specially designed adaptors. The back 
flange shall extend beyond the central 
hub or raised portion and contact the 
wheel to counteract the side pressure on 
the wheel in use. The adaptor nut which 
is less than the minimum one-third di¬ 
ameter of wheel fits in the depressed side 
of wheel to prevent interference in side 
grinding and serves to drive the wheel 
by its clamping force against the de¬ 
pressed portion of the back flange. The 
variance in flange diameters, the adaptor 
nut being less than one-third wheel di¬ 
ameter, and the use of side pressure in 
wheel operation limit the use to rein¬ 
forced organic bonded wheels. Mounts 
which are afllxed to the wheel by the 
manufacturer shall not be reused. Type 
27 and Type 28 wheels shall be used only 
with a safety guard located between 
wheel and operator during use. (See Fig¬ 
ure 0-24-A.) 

FIGURE NO. 0-24-A 


BFARING SURFACE 



IMPROPERLY MOUNTEO 
TYPE 27 WHEEL 

Types 27 and 28 wheels, because of their shape, 
require specially designed adaptors. 
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(iii) Modified Types 6 and 11 wheels 
(terrazzo) with tapered K dimension. 

(5) Recess and undercut, (i, Straight 
relieved flanges made according to Table 
0-6 and Figure 0-32 shall be recessed at 
least one-sixteenth inch on the side next 
to the wheel for a distance as specified 
in Table 0-6. 

(ii) Straight flanges of the adaptor or 
sleeve type (Table 0-7 and Figures 0-33 
and 0-34) shall be undercut so that 
there will be no bearing on the sides of 
the wheel wdthin one-eighth inch of the 
arbor hole. 

(6) Blotters, (i) Blotters (compressible 
washers) shall always be used between 
flanges and abrasive wheel surfaces to 
insure uniform distribution of flange 
pressure. (See paragraph <d)(5) of this 
section.) 

(ii) Exception: 

<a) Mounted wheels. 

(b) Abrasive discs (inserted nut, in¬ 
serted washer, and projecting stud type). 

<c) Plate mounted wheels. 

id) Cylinders, cups, or segmental 
wheels that are mounted in chucks. 

(e) Types 27 and 28 wheels. 

if) Certain Type 1 and Type 27A cut- 
ting-off wheels. 

ig ) Certain internal wheels. 

ih) Type 4 tapered wheels. 

ii) Diamond wheels, except certain 
vitrified diamond wheels. 

ij) Modified types 6 and 11 wheel 
(terrazzo)—blotters applied flat side of 
wheel only. 

(7) Driving flange. The driving flange 
shall be securely fastened to the spindle 
and the bearing surface shall run true. 
When more than one wheel is mounted 
between a single set of flanges, wheels 
may be cemented together or separated 
by specially designed spacers. Spacers 
shall be equal in diameter to the mount¬ 
ing flanges and have equal bearing sur¬ 
faces. (See paragraph (d)(6) of this 
section.) 

(8) Dimensions, (i) Tables 0-4 and 
0-6 and Figures 0-30 and 0-32 show 
minimum dimensions for straight re¬ 
lieved and unrelieved flanges for use with 
wheels with small holes that fit directly 
on the machine spindle. Dimensions of 
such flanges shall never be less than in¬ 
dicated and should be greater where 
practicable. 

(ii) Table 0-5, and Table 0-7 and 
Figures 0-31, 0-33,0-34 show T minimum 
dimensions for straight adaptor flanges 
for use with wheels having holes larger 
than the spindle. Dimensions of such 
adaptor flanges shall never be less than 
indicated and should be greater where 
practicable. 

(iii) Table 0-8 and Figure 0-35 show 
minimum dimensions for straight flanges 
that are an integral part of wheel sleeves 
which are frequently used on precision 
grinding machines. Dimensions of such 
flanges shall never be less than indicated 
and should be greater where practicable. 

(9) Repairs and maintenance. All 
flanges shall be maintained in good con¬ 
dition. When the bearing surfaces be¬ 
come worn, warped, sprung, or damaged 
they should be trued or refaced. When 
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refacing or truing, care shall be exercised 
to make sure that proper relief and ri¬ 
gidity is maintained as specified in sub- 
paragraphs (2) and (5) of this para¬ 
graph and they shall be replaced when 
they do not conform to these subpara¬ 
graphs and Table 0-4, Figure 0-30, 
Table 0-5, Figure 0-31; Table 0-6, Fig¬ 
ure 0-32, and Table 0-8, Figure 0-35. 
Failure to observe these rules might 
cause excessive flange pressure around 
the hole of the wheel. This is especially 
true of wheel-sleeve or adaptor flanges. 

(d) Mounting .—(1) Inspection. Im¬ 
mediately before mounting, all wheels 
shall be closely inspected and sounded by 
the user (ring test) to make sure they 
have not been damaged in transit, stor¬ 
age, or otherwise. The spindle speed of 
the machine shall be checked before 
mounting of the wheel to be certain that 
it does not exceed the maximum operat¬ 
ing speed marked on the wheel. Wheels 
should be tapped gently with a light 
nonmetallic implement, such as the han¬ 
dle of a screwdriver for light w r heels, or 
a wooden mallet for heavier wheels. If 
they sound cracked (dead), they shall 
not be used. This is known as the "Ring 
Test’*. 

(i) Wheels must be dry and free from 
sawdust when applying the ring test, 
otherwise the sound will be deadened. 
It should also be noted that organic 
bonded wheels do not emit the same clear 
metallic ring as do vitrified and silicate 
wheels. 



FIGURE NO. 0-25 FIGURE NO. 0-26 


(ii) "Tap" wheels about 45° each side 
of the vertical centerline and about 1 
or 2 inches from the periphery as indi¬ 
cated by the spots in Figure 0-25 and 
Figure 0-26. Then rotate the wheel 45° 
and repeat the test. A sound and un¬ 
damaged wheel will give a clear metallic 
tone. If cracked, there will be a dead 
sound and not a clear "ring." 

(2) Arbor size. Grinding wheels shall 
fit freely on the spindle and remain free 
under all grinding conditions. A con¬ 
trolled clearance between the wheel hole 
and the machine spindle (or wheel sleeves 
or adaptors) is essential to avoid exces¬ 
sive pressure from mounting and spindle 
expansion. To accomplish this, the ma¬ 
chine spindle shall be made to nominal 
(standard) size plus zero minus .002 inch, 
and the wheel hole shall be made suit¬ 
ably oversize to assure safety clearance 
under the conditions of operating heat 
and pressure. 
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FIGURE NO. 0-36 


FIGURE NO. 0-37 


Table 0-0— Mi.nimim Basic Thicknesses or Peripheral and Sink Members por Safett Ucards 


Materia! used in 
construct ion of 
guard 


Grinding wheel diameters 

Maximum--- 

thickness 3 to 6 Over 6 to Over 12 to Over 16 to Over 20 to Over 24 to Over 40 to 
of grinding inches 12 inches 16 inches 20 Indies 24 indies 40 inches 48 inches 


A B A B A B A B A A A B A B 



Incite* 

Inches 

Inches 

Inches 

Inches 

Inches 

Inches 

Inches 

Material satis¬ 

2 

K 

K 

X 

Mi 

X 

X 

X 

X 

H 

X 

1 

X 

IK 1 

factory * 1 for 

4 

Mi 

Mi 


Hi 

X 

Si 

% 

X 

1 

H 


X 

\K 1 

speeds up to 

8,000 SFPM. 

6 

ft 

Mi 

1 

Mi 

X 

X 

1 

X 

IK 

K 

• 

VK \K 

8 



*u 


X 

1 

K 

\y t 

X 

IK 

K 

\x m 

Cast iron 

10 



X 

•Hi 

A 

H 

1 

X 

IK 

X 

IH 


m \h 

(min. tensile 

16 




1 

ix 


1*H* 

1 

iMi 

nu 

1 k 

2 \x 

strength 

20 






1H 

itf 

m 

IK 

IK 

l X 


20,000 p.s.I.) 
Class 20. 


Material satis¬ 

2 

K 

K 

X 

Mi 

h 


X 

K 

X 

X 

H 

X 

1 H 

factory 1 * * for 

4 

Me 

Mi 

x 

M* 

K 


X 

li 


K 

ii 


m U 

speeds up to 

9,000 8F 1>M. 

6 

8 

K 

Mi 

•* 

K 

Mi 


K 

K 


r* 

% 

1 

1 

lg H 
IH ' k 

Malleable iron 

10 



K 

Mi 

K 

K 

•Hi 

X 

K 

K 

1 

K 

\K ii 

(min. tensile 

16 




•Mi 

•Hi 

•Mi 

\ 

K 

IK 


1*5 1 

strength 

50,000 p.s.l.l 

20 







X 

K 

1 

H 

IK 


\K \K 

tirade 32610. 
















Materials satis¬ 
factory 1 for 
speeds up to 
16,000 8F PM. 

Steel castings 
(min. tensile 
strength 
00,000 p.s.I.) 
Grade V60- 
30. 


2 

K 

K 

:, \t Mi 

n 

\i K 

M« 

X 

4 

'4 

s 

K X 

K Mi 
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X 

6 

H 

K 


u 

H 

K 

*Mi 

8 



K K 

1 u 


X K 

X 


10 



1 

K 1 


IK 

16 




\K 

\K 1 K 

m 

IK 

20 





1 X 

IK 

IH 


X X X X H 

X H X 1 X 

*He *Mi »Mi lHi 

X ,A i« l M# i?» * 

•Mi 1 X l 1Mi Hit 

IK IK \K I'M# iMt 

IK nu Pit 2Hi l»Ht 


Structural 
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» The reconmiendatious listed in tlie above table are guides for tlie conditions stated. Other material, designs or 
dimensions affording equal or sujx*rior protection are also acceptable. 


§ 1910.216 Mills and calender** in llie 
rubber and plastic* industries* 

(a) General requirements —(1) New 
installations. All new installations on or 
after August 31, 1971, shall be in con¬ 
formity with this section. 

(2) Existing installations. All existing 
plant installations or equipment con¬ 
tracted for prior to August 31, 1971, shall 
comply with this section. 

»3> Auxiliary equipment. Mechanical 
and electrical equipment and auxiliaries 
shall be installed in accordance with this 
section and Subpart S of this part. 

(4) Mill roll heights. All new mill in¬ 
stallations shall be installed so that the 
top of the operating rolls is not less than 
50 inches above the level on which the 
operator stands, irrespective of the size 
of the mill. This distance shall apply to 


the actual working level, whether it be 
at the general floor level, in a pit, or on a 
platform. 

(b) Mill safety controls —(1) Safety 
trip control. A safety trip control shall 
be provided in front and in back of each 
mill. It shall be accessible and shall op¬ 
erate readily on contact. The safety 
trip control shall be one of the follow¬ 
ing types or a combination thereof: 

(i) Pressure-sensitive body bars. In¬ 
stalled at front and back of each mill 

having a 46-inch roll height or over. 
These bars shall operate readily by pres¬ 
sure of the mill opera tors body. Pressure - 

sensitive body bars should be installed 

on new equipment. 

(ii) Safety triprod. Installed in the 
front and in the back of each mill and 
located within 2 inches of a vertical plane 


tangent to the front and rear rolls. The 
top rods shall be not more than 72 inches 
above the level on which the operator 
stands. The triprods shall be accessible 
and shall operate readily whether the 
rods are pushed or pulled. 

(iii) Safety tripwire cable or wire cen¬ 
ter cord. Installed in the front and in the 
back of each mill and located within 2 
inches of a vertical plane tangent to the 
front and rear rolls. The cables shall not 
be more than 72 inches above the level on 
which the operator stands. The tripwire 
cable or wire center cord shall operate 
readily whether cable or cord is pushed 
or pulled. 

< 2) Fixed guards. A fixed bar across the 
front and one across the back of the mill 
approximately 40 inches vertically above 
the working level and 20 inches horizon¬ 
tally from the crown face of the roll 
should be used where they are applicable. 

(3) Auxiliary equipment. All auxiliary 
equipment such as mill divider, support 
bars, spray pipes, feed conveyors, strip 
knives, etc., shall be located in such a 
manner as to avoid interference with 
access to and operation of safety devices. 

(c) Calender safety controls—<V 
Safety trip , face. A safety triprod. cable, 
or wire center cord shall be provided 
across each pair of in-running rolls ex¬ 
tending the length of the face of the 
rolls. It shall be readily accessible and 
operate whether pushed or pulled. The 
safety tripping devices shall be located 
within reach of the operator and the 
bite. 

(2) Safety trip, side. On both sides of 
the calender and near each end of the 
face of the roll, there shall be a cable or 
wire center cord connected to the safety 
trip. These lines should be not more than 
12 inches from the faces of the respective 
rolls and not less than 2 inches from the 
calender frame. They should be anchored 
to the frame not more than 6 inches from 
the floor or operator’s platform. They 
shall operate readily when pushed or 
pulled. 

<d) Protection by location —(1) Mills. 
Where a mill is so installed that persons 
cannot normally reach through, over, un¬ 
der, or around to come in contact with 
the roll bite or be caught between a roll 
and an adjacent object, then, provided 
such elements are made a fixed part of a 
mill, safety control devices listed in para¬ 
graph (b) of this section shall not apply- 

(2) Calenders. Where a calender is so 
installed that persons cannot normally 
reach through, over, under, or around to 
come in contact with the roll bite or be 
caught between a roll and an adjacent 
object, then, provided such elements are 
made a fixed part of a calender, safety 
control devices listed in paragraph <c> 
of this section shall not apply. 

(e) Trip and emergency switches . All 
trip and emergency switches shall not be 
of the automatically resetting type, but 
shall require manual resetting. 

(f) Stopping limits —(1) Determina¬ 
tion of distance of travel. All measure¬ 
ments on mills and calenders shall be 
taken with the rolls running empty at 
maximum operating speed. Stopping dis¬ 
tances shall be expressed in inches 01 
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surface travel of the roll from the in¬ 
stant the emergency stopping device is 

actuated. 

(2) Stopping limits for mills. All mills 
irrespective of the size of the rolls or 
their arrangement (individually or 
group-driven) shall be stopped within a 
distance, as measured in inches of sur¬ 
face travel, not greater than 1 Yz percent 
of the peripheral no-load surface speeds 
of the respective rolls as determined in 
feet per minute. 

(3) Stopping limits for calenders . (i) 
All calenders, irrespective of size of the 
rolls or their configuration, shall be stop¬ 
ped within a distance, as measured in 
inches of surface travel, not greater than 
1 3 4 percent of the peripheral no-load 
surface speeds of the respective calender 
rolls as determined in feet per minute. 

(ii > Where speeds above 250 feet per 
minute as measured on the surface of 
the drive roll are used, stopping distances 
of more than 1% percent are permissible. 
Such stopping distances shall be subject 
to engineering determination. 

(g) Alarm. Where an exposure is 
created by the operation, and the opera¬ 
tors are not within sight or hearing of 
other employees, a suitable alarm device 
should be provided so that assistance will 
be available in case of accidents. 

§ 1910.217 Mechanical power pre^e*. 

(a) General requirements —(1) New 
installations. The requirements of tills 
section pertaining to construction shall 
apply to all mechanical power presses 
installed on or after August 31, 1971. 

(2) Former installations. All mechani¬ 
cal power presses installed prior to Au¬ 
gust 31, 1971, shall be brought into con¬ 
formity with the requirements of this 
section, not later than that date, except 
as specifically noted otherwise. 

(3) All installations. The requirements 
of this section pertaining to the care 
and use of mechanical power presses 
shall apply to all mechanical power press 
operations as of February 15, 1972. 

(4) Reconstruction and modification . 
It shall be the responsibility of any per¬ 
son reconstructing, or modifying a me¬ 
chanical power press to do so in accord¬ 
ance with paragraph (b) of this section. 

( 5> Excluded machines. Press brakes, 
hydraulic and pneumatic power presses, 
bulldozers, hot bending and hot metal 
presses, forging presses and hammers, 
riveting machines and similar types of 
fastener applicators are excluded from 
the requirements of tills section. 

(b) Mechanical power press guarding 
and construction . general—( 1) Hazards 
to personnel associated with broken or 
Jailing machine components. Machine 
components shall be designed, secured, 
or covered to minimize hazards caused 
by breakage, or loosening and falling or 
release of mechanical energy (i.e. broken 
springs). 

<2) Brakes. Friction brakes provided 
or stopping or holding the slide move¬ 
ment shall be set with compression 
springs. Brake capacity shall be suffi- 

mftii* 0 stop the motion of the slide 
Quickly and capable of holding the slide 

tra i attachments at an y point in its 


(Z) Machines using full revolution 
positive clutches. <i> Machines using full 
revolution clutches shall incorporate a 
single-stroke mechanism. 

(ii) If the single-stroke mechanism is 
dependent upon spring action, the 
spring(s) shall be of the compression 
type, operating on a rod or guided within 
a hole or tube, and designed to prevent 
interleaving of the spring coils in event 
of breakage. 

<4) Foot pedals (treadle), (i) The 
pedal mechanism shall be protected to 
prevent unintended operation from fall¬ 
ing or moving objects or by accidental 
stepping onto the pedal. 

(ii) A pad with a nonslip contact area 
shall be firmly attached to the pedal. 

(iii) The pedal return spring(s) shall 
be of the compression type, operating 
on a rod or guided within a hole or tube, 
or designed to prevent interleaving of 
spring coils in event of breakage. 

(iv) If pedal counterweights sure pro¬ 
vided. the path of the travel of the 
weight shall be enclosed. 

(5) Hand operated levers. (i> Hand- 
lever-operated power presses shall be 
equipped with a spring latch on the op¬ 
erating lever to prevent premature or 
accidental tripping. 

(ii) The operating levers on hand- 
tripped presses having more than one 
operating station shall be Interlocked to 
prevent the tripping of the press except 
by the “concurrent" use of all levers. 

(6) Tico-hand trip, (i) A two-hand 
trip shall have the individual operators 
hand controls protected against unin¬ 
tentional operation and have the individ¬ 
ual operators hand controls arranged by 
design and construction and/or separa¬ 
tion to require the use of both hands to 
trip the press and use a control arrange¬ 
ment requiring concurrent operation of 
the individual operators hand controls. 

(ii) Two-hand trip systems on full 
revolution clutch machines shall incor¬ 
porate an antirepeat feature. 

(iii) If two-hand trip systems are 
used on multiple operator presses, each 
operator shall have a separate set of 
controls. 

(7) Machines using part revolution 
clutches, (i) The clutch shall release and 
the brake shall be applied when the ex¬ 
ternal clutch engaging means is re¬ 
moved, deactivated, or deenergized. 

(ii) A red color stop control shall be 
provided with the clutch/brake control 
system. Momentary operation of the 
stop control shall immediately deactivate 
the clutch and apply the brake. The stop 
control shall override any other control, 
and reactuation of the clutch shall re¬ 
quire use of the operating (tripping) 
means which has been selected. 

(iii) A means of selecting Off. “Inch,” 
Single Stroke, and Continuous (when the 
continuous function is furnished) shall 
be supplied with the clutch/brake control 
to select type of operation of the press. 
Fixing of selection shall be by means 
capable of supervision by the employer. 

(iv) The “Inch" operating means shall 
be designed to prevent exposure of the 
workers hands within the point of op¬ 
eration by: 


(a) Requiring the concurrent use of 
both hands to actuate the clutch, or 

( b) Being a single control protected 
against accidental actuation and so lo¬ 
cated that the worker cannot reach into 
the point of operation while operatng 
the single control. 

(v) Two-hand controls for single 
stroke shall conform to the following 
requirements: 

(a) Each hand control shall be pro¬ 
tected against unintended operation and 
arranged by design, construction, and/or 
separation so that the concurrent use of 
both hands is required to trip the press. 

(b) The control system shall be de¬ 
signed to permit an adjustment which 
will require concurrent pressure from 
both hands during the die closing portion 
of the stroke. 

(c) The control system shall incorpo¬ 
rate an antirepeat feature. 

(d) The control system shall be de¬ 
signed to require release of all operator's 
hand controls before an interrupted 
stroke can be resumed. 

(vi) The requirements of subdivision 

(v) of this subparagraph pertains only 
to those single stroke tw'O-hand controls 
manufactured and installed after Janu¬ 
ary 1. 1971. 

(vii) Controls for more than one op¬ 
erating station shall be designed to be 
activated and deactivated in complete 
sets of two operator’s hand controls per 
operating station by means capable of 
being supervised by the employer. The 
clutch/brake control system shall be de¬ 
signed and constructed to prevent actu¬ 
ation of the clutch if all operating sta¬ 
tions are bypassed. 

(viii) Those clutch/brake control sys¬ 
tems which contain both single and con¬ 
tinuous functions shall be designed so 
that completion of continuous circuits 
may be supervised by the employer. The 
initiation of continuous run shall require 
a prior action or decision by the operator 
in addition to the selection of Continuous 
on the stroking selector, before actuation 
of the operating means will result in con¬ 
tinuous stroking. 

(ix) If foot control is provided, the 
selection method between hand and foot 
control shall be separate from the strok¬ 
ing selector and shall be designed so that 
the selection may be supervised by the 
employer. 

(x) Foot operated tripping controls, if 
used, shall be protected so as to prevent 
operation from falling or moving objects, 
or from unintended operation by acci¬ 
dental stepping onto the foot control. 

(xi) The control of air-clutch ma¬ 
chines shall be designed to prevent a 
significant increase in the normal stop¬ 
ping time due tq a failure within the 
operating valve mechanism, and to in¬ 
hibit further operation if such failure 
-does occur. This requirement shall apply 
only to those clutch/brake air-valve con¬ 
trols manufactured and installed on or 
after August 31. 1971, but shall not apply 
to machines intended only for continu¬ 
ous, automatic feeding applications. 

(xii) The clutch/brake control shall 
incorporate an automatic means to pre¬ 
vent initiation or continued activation of 
the Single Stroke or Continuous func- 
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tions unless the press drive motor is en¬ 
ergized and in the forward direction. 

(xiii) The clutch; brake control shall 
automatically deactivate in event of fail¬ 
ure of the power or pressure supply for 
the clutch engaging means. Reactivation 
of clutch shall require restoration of 
normal supply and the use of the tripping 
mechanism (s). 

<xiv) The clutch/brake control shall 
automatically deactivate in event of fail¬ 
ure of the counterbalanced) air supply. 
Reactivation of the clutch shall require 
restoration of normal air supply and use 
of the tripping mechanism(s). 

(xv) Selection of bar operation shall 
be by means capable of being supervised 
by the employer. A separate pushbutton 
shall be employed to activate the clutch, 
and the clutch shall be activated only if 
the driver motor is deenergized. 

(8) Electrical. (i> A main power dis¬ 
connect switch capable of being locked 
only in the Off position shall be provided 
with every power press control system. 

(ii) The motor start button shall be 
protected against accidental operation. 

(iii) All mechanical power press con¬ 
trols shall incorporate a type of drive 
motor starter that will disconnect the 
drive motor from the power source in 
event of control voltage or power source 
failure, and require operation of the 
motor start button to restart the motor 
when voltage conditions are restored to 
normal. 

(iv) All a.c. control circuits and sole¬ 
noid valve coils shall be powered by not 
more than a nominal 120-volt a.c. supply 
obtained from a transformer with an iso¬ 
lated secondary. Higher voltages that 
may be necessary for operation of 
machine or control mechanisms shall be 
isolated from any control mechanism 
handled by the operator, but motor 
starters with integral Start-Stop buttons 
may utilize line voltage control. All d.c. 
control circuits shall be powered by not 
more than nominal 240-volt d.c. supply 
isolated from any higher voltages. 

(v) All clutch/brake control electrical 
circuits shall be protected against the 
possibility of an accidental ground in the 
control circuit causing false operation of 
the press. 

<vi) Electrical clutch/brake control 
circuits shall incorporate features to 
minimize the possibility of an unintended 
stroke in event of the failure of any con¬ 
trol component to function properly, in¬ 
cluding relays, limit switches, and static 
output circuits. 

(9) Slide counterbalance systems, (i) 
Spring counterbalance systems when 
used shall incorporate means to retain 
system parts in event of breakage. 

(ii > Spring counterbalances when used 
shall have the capability to hold the slide 
and its attachments at midstroke, 
without brake applied. 

(iii) Air counterbalance cylinders 
shall incorporate means to retain the 
piston and rod in case of breakage or 
loosening. 

(iv) Air counterbalance cylinders 
shall have adequate capability to hold 
the slide and its attachments at any 
point in stroke, without brake applied. 


(v) Air counterbalance cylinders shall 
incorporate means to prevent failure of 
capability (sudden loss of pressure) in 
event of air supply failure. 

(10) Air controlling equipment. Air 
controlling equipment shall be protected 
against foreign material and water en¬ 
tering the pneumatic system of the 
press. A means of air lubrication shall 
be provided when needed. 

(11) Hydraulic equipment. The maxi¬ 
mum anticipated working pressures in 
any hydraulic system on a mechanical 
power press shall not exceed the safe 
w ? orking pressure rating of any compo¬ 
nent used in that system. 

(12) Pressure vessels. All pressure ves¬ 
sels used in conjunction with power 
presses shall conform to the American 
Society of Mechanical Engineers Code for 
Pressure Vessels, 1968 Edition. 

(c) Safeguarding the point of opera¬ 
tion —(1) General requirements, (i) It 
shall be the responsibility of the em¬ 
ployer to provide and insure the usage 
of “point of operation guards” or prop¬ 
erly applied and adjusted point of opera¬ 
tion devices on every operation per¬ 
formed on a mechanical power press. 
See Table 0-10. 

(ii) The requirement of subdivision 

(i) of this subparagraph shall not apply 
when the point of operation opening is 
one-fourth inch or less. See Table 0-10. 

(2) Point of operation guards, (i) 
Every point of operation guard shall 
meet the following design, construction, 
application, and adjustment require¬ 
ments: 

(a) It shall prevent entry of hands or 
fingers into the point of operation by 
reaching through, over, under or around 
the guard; 

(b) It shall conform to the maximum 
permissible openings of Table 0-10; 

(c) It shall, in itself, create no pinch 
point between the guard and moving 
machine parts; 

(d) It shall utilize fasteners not 
readily removable by operator, so as to 
minimize the possibility of misuse or 
removal of essential parts: 

(e) It shall facilitate its inspection, 
and 

(/) It shall offer maximum visibility 
of the point of operation consistent with 
other requirements. 

(ii) A die enclosure guard shall be at¬ 
tached to the die shoe or stripper in a 
fixed position. 

(iii) A fixed barrier guard shall be 
attached securely to the frame of the 
press or to the bolster plate. 

(iv) An interlocked press barrier 
guard shall be attached to the press 
frame or bolster and shall be interlocked 
with the press clutch control so that the 
clutch cannot be activated unless the 
guard itself, or the hinged or movable 
sections of the guard are in position to 
conform to the requirements of Table 
0 - 10 . 

(v) With full revolution clutches, a 
interlocked press barrier guard shall be 
used only on single stroke. 

(vi) The adjustable barrier guard 
shall be securely attached to the press 
bed. bolster, or die shoe, and shall be 


adjusted and operated in conformity 
with Table 0-10 and the requirements 
of this subparagraph. Adjustments shall 
be made only by authorized personnel 
whose qualifications include a knowledge 
of the provisions of Table 0-10 and this 
subparagraph. 

(vii) A point of operation enclosure 
which does not meet the requirements 
of this subparagraph and Table 0-10 
shall be used only in conjunction with 
point of operation devices. 

(3) Point of operation devices «i) 
Point of operation devices shall protect 
the operator by: 

(a) Preventing and/or stopping nor¬ 
mal stroking of the press if the opera¬ 
tor’s hands are inadvertently placed in 
the point of operation; or 

(b) Preventing the operator from in¬ 
advertently reaching into the point of 
operation or withdrawing his hands if 
they are inadvertently located in the 
point of operation, as the dies close; or 

(c) Preventing the operator from in¬ 
advertently reaching into the point of 
operation at all times; or 

(d) Requiring application of both of 
the operator’s hands to machine operat¬ 
ing controls during the die closing por¬ 
tion of the press stroke; or 

(e) Locating single cycle operating 
controls so that the slide completes its 
downward travel before the operator s 
hands can inadvertently reach into the 
point of operation. 

(ii) The gate or movable barrier de¬ 
vice shall protect the operator in accord¬ 
ance with subdivision (i) (a) of this sub- 
paragraph, and shall enclose the point of 
operation before the press clutch can be 
actuated. 

(a) When used with a power press 
having a full revolution clutch the device 
shall be operated only with a single- 
stroke mechanism, and shall be so ap¬ 
plied as to make impossible any attempt, 
after tripping the clutch, to open the 
device and reach into the point of opera¬ 
tion prior to die closure. 

(b > When used with a part revolution 
clutch the device shall be interlocked 
into the clutch/brake control system to 
prevent or stop activation of the clutch 
unless the device is in its closed (pro¬ 
tecting) position. 

(iii) The presence sensing point of 

operation device shall protect the opera¬ 
tor as provided in subdivision (i)<a> of 
this subparagraph and shall be inter¬ 
locked into the clutch/brake control cir¬ 
cuit to prevent or stop clutch activation 
and apply the brake if an operator’s hand 
or other part of his body is detected in the 
sensing field of the device. . 

(a> The device shall not in ltseu 
create any hazard to the operator. 

( b ) The device shall not be used on 
machines using full revolution clutches. 

(c) The device shall not be used as a 
tripping mechanism. 

id) The device shall be designed for 
failsafe 

(iv) The pull-out device shall protect 
the operator as specified in subdivision 
(i) (b) of this subparagraph, and snail 
include attachments for each of 
operator's hands. Such attachment 
shall be connected with and operate 


FEDERAL REGISTER, VOL. 36, NO. 105—SATURDAY, MAY 29, 1971 





RULES AND REGULATIONS 


1064r> 


only by the press slide or upper die, and 
shall be adjusted to prevent the operator 
from reaching into the point of operation 
or to withdraw the operator’s hands from 
the point of operation before the dies 
close. A separate pull-out device shall be 
provided for each operator if more than 
one operator is required on a press. 

(v) The sweep device shall protect the 
operator as specified in subdivision 
ii)(b) of this subparagraph, by moving 
his hands safely to a safe position if they 
are inadvertently In the point of opera¬ 
tion as the dies close or prior to tripping 
the clutch. Devices operating in this 
manner shall have a barrier attached to 
the sweep arm in such a manner as to 
prevent the operator from reaching into 
the point of operation past the trailing 
edge of the sweep arm on the downward 
stroke of the press. 

(a) The sweep device shall be acti¬ 
vated by the slide or by motion of a foot 
pedal triprod. 

(b) The sweep device shall be de¬ 
signed. installed and operated so as to 
prevent the operator from reaching into 
the point of operation before the dies 

close. 


(c> The sw^eep device shall be installed 
so that it will not itself create an impact 
or shear hazard between the sweep arm 
and the press tie rods, dies, or any other 
part of the press or barrier. 

Partial enclosures conforming 
with this subparagraph insofar as the 
area of entry which they protect shall be 
provided on both sides of the point of 
operation to prevent the operator from 
reaching around or behind the sw r eep 
device and into the point of operation 
after the dies start to close. Side partial 
enclosures shall not themselves create a 
Pinch point or shear hazard. 

<vi> The holdout of the restraint de¬ 
vice shall protect the operator as speci¬ 
fied in subdivision (i) (c) of this sub- 
paragraph and shall include attachments 
for each of the operator’s hands. Such 
attachments shall be securely anchored 
and adjusted in such a way that the 
operator is restrained from reaching into 
the point of operation. A separate set of 
restraints shall be provided for each op¬ 
erator if more than one operator is re¬ 
quired on a press. 

fvii) The two hand control devices 
shall protect the operator as specified in 
subdivision (i) ( d) of this subparagraph, 
hi press operations requiring more than 
one operator, separate two-hand con¬ 
trols shall be provided for each operator. 

<viii) The two-hand trip shall protect 
tile operator as specified in subdivision 
1 <c) of this subparagraph. When a 
two-hand trip is used as a point of oper¬ 
ation device it shall meet the construc¬ 
tion requirements of paragraph (b) of 
this section. 


tripping devices used 
rn>VV u11 revolu tion clutches shall be 
onsidered as a point of operation device 
«£L wh 5 n instal *ed on presses of high 
pint i Short stroke, or by having these 
control mechanisms mounted at a dis- 
tance away from the point of operation 
s ^sure that the operator cannot 


inadvertently reach into the point of 
operation after tripping the clutch and 
at any time prior to die closure. 

(4» Hand feeding tools. Hand feeding 
tools are intended for placing and re¬ 
moving materials in and from the press. 
Hand feeding tools are not a point of 
operation guard or protection device and 
shall not be used in lieu of the “guards” 
or devices required in this section. 

<d> Design, construction, setting, and 
feeding of dies—(l) General require¬ 
ments. It shall be the responsibility of 
the employer to institute die procure¬ 
ment, construction and modification 
policies and procedures that will elimi¬ 
nate by August 31, 1974, the need for the 
operator to place his hands or fingers 
within the point of operation. Effective 
August 31. 1974, the employer shall: 

(i) Use dies designed and constructed 
to eliminate hazards to operating 
personnel. 

(ii> Furnish and enforce the use of a 
handtool specifically designed for the 
purpose of freeing and/or removing 
struck work or scrap pieces from the die 
to avoid requiring the operator to place 
his hands or fingers within the point of 
operation, and 

(Hi) Furnish and enforce the use of 
hand feeding tools when necessary with 
manual feeding methods to avoid requir¬ 
ing the operator to place his hands or 
fingers within the point of operation. 

<2> Ejecting stock and scrap. (i) Dies 
shall be designed to permit use of press 
knockouts and lower liftouts where the 
press is so equipped. 

(ii) Spring or rubber strippers or an 
equivalent means shall be provided on 
punching or piercing dies, to prevent ma¬ 
terial from riding up wrtth the punch, 
except where a special mechanism is pro¬ 
vided for scrap ejection. Dies should be 
designed to allow' automatic ejection of 
stock and scrap. 

(3) Scrap handling. The employer 
shall provide means for handling scrap 
from roll feed or random length stock 
operations. Scrap cutters used in con¬ 
junction with scrap handling systems 
shall be safeguarded in accordance with 
paragraph <b> of this section and with 
§ 1910.219. 

(4) Guide post hazard. The hazard 
created by a guide post (when it is lo¬ 
cated in the immediate vicinity of the 
operator) when separated from its bush¬ 
ing by more than one-fourth inch shall 
be considered as a point of operation 
hazard and protected in accordance with 
paragraph (b) of this section. 

(5) Unitized tooling . If unitized tool¬ 
ing is used, the opening between the top 
of the punch holder and the face of the 
slide, or striking pad, shall be safe¬ 
guarded in accordance w r ith the require¬ 
ments of paragraph (b) of tills section. 

(6> Tonnage, stroke, and weight des¬ 
ignation. All dies shall be: 

(i) Stamped with the tonnage and 
stroke requirements, or have these char¬ 
acteristics recorded if these records are 
readily available to the die setter; 

(ii) Stamped to indicate upper die 
weight when necessary for air counter¬ 
balance pressure adjustment; and 


(ill) Stamped to Indicate complete die 
weight when handling equipment may 
become overloaded. 

(7) Die fastening. Provision shall be 
made in both the upper and lower shoes 
for securely mounting the die to the 
bolster and slide. Where clamp caps or 
setscrews are used in conjunction with 
punch stems, additional means of secur¬ 
ing the upper shoe to the slide shall be 
used. 

(8) Die handling. Handling equip¬ 
ment attach points sliall be provided on 
all dies requiring mechanical handling. 

(9> Diesetting, (i) The employer shall 
establish a diesetting procedure that will 
insure compliance with paragraph (b) of 
this section. 

(ii) The employer shall provide spring 
loaded turnover bars, for presses designed 
to accept such turnover bars. 

(iii) The employer shall provide die 
stops or other means to prevent losing 
control of the die while setting or remov¬ 
ing dies in presses w’hich are inclined. 

<iv> The employer shall provide and 
enforce the use of safety blocks for use 
whenever dies are being adjusted or re¬ 
paired in the press. 

(v> The employer sliall provide 
brushes, swabs, lubricating rolls, and 
automatic or manual pressure guns so 
that operators and diesetters shall not 
be required to reach into the point of 
operation or other hazard areas to lubri¬ 
cate material, punches or dies. 

(e) Inspection, maintenance, and mod¬ 
ification of presses —(1) Inspection and 
maintenance records. It shall be the re¬ 
sponsibility of the employer to establish 
and follow a program of periodic and 
regular inspections of his power presses 
to Insure that all their parts, auxiliary 
equipment, and safeguards are in a safe 
operating condition and adjustment. The 
employer shall maintain records of these 
inspections and the maintenance work 
performed. 

<2> Modification. It sliall be the re¬ 
sponsibility of any person modifying a 
power press to furnish instructions with 
the modification to establish new or 
changed guidelines for use and care of 
the power press so modified. 

(3> Training of maintenance person¬ 
nel. It shall be the responsibility of the 
employer to insure the original and con¬ 
tinuing competence of personnel caring 
for, inspecting, and maintaining power 
presses. 

(f) Operation of power presses —(1) 
Employment of minors. The employer 
shall permit no one under 18 years of age 
to operate or assist in the operation of 
machinery covered in this section. 

(2) Instruction to operators. The em¬ 
ployer shall train and instruct the op¬ 
erator in the safe method of work before 
starting work on any operation covered 
by this section. The employer shall in¬ 
sure by adequate supervision that correct 
operating procedures are being followed. 

(3) Work area. The employer shall 
provide clearance between machines so 
that movement of one operator will not 
interfere with the work of another. Am¬ 
ple room for cleaning machines, han¬ 
dling material, w'ork pieces, and scrap 
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Une at a convenient location. This valve 
shall be closed and locked in the off po¬ 
sition while the hammer is being ad¬ 
justed, repaired, or serviced, or when 
the dies are being changed. 

(3) Cylinder draining. Steam hammers 
shall be provided with a means of cylin¬ 
der chaining, such as a self-draining ar¬ 
rangement or a quick-acting drain cock. 

<4> Pressure pipes. Steam or air piping 
shall conform to the specifications of 
American National Standard ANSI 
B31.1.0-1967, Power Piping with Adden¬ 
dum issued before April 28, 1971. 

(e) Gravity hammers —(1) Air-lift 
hammers, (i) Air-lift hammers shall 
have a safety cylinder head as required 
in paragraph (d)(1) of this section. 

(ii) Air-lift hammers shall have an 
air shutoff valve as required in para¬ 
graph (d)(2) of this section and should 
be conveniently located and distinctly 
marked for ease of identification. 

(iii) Air-lift hammers shall be provided 
with two drain cocks: one on main head 
cylinder, and one on clamp cylinder. 

(iv) Air piping shall conform to the 
specifications of the ANSI B31.1.0-1967, 
Power Piping with Addenda issued before 
April 28. 1971. 

(2> Board drophammers. (i) A suitable 
enclosure shall be provided to prevent 
damaged or detached boards from fall¬ 
ing. The board enclosure shall be securely 
fastened to the hammer. 


(ii) All major assemblies and fittings 
which can loosen and fall shall be prop¬ 
erly secured in place. 

<f> Forging presses—( 1) Mechanical 
forging presses. When dies are being 
changed or maintenance being per¬ 
formed on the press, the following shall 
be accomplished: 

(i> The power to the press shall be 
locked out. 

(ii> The flywheel shall be at rest. 

<iii' The ram shall be blocked with a 
material the strength of which shall meet 
or exceed the specifications or dimen¬ 
sions shown in Table 0-11. 

(2» Hydraulic forging presses. When 
oies are being changed or maintenance is 
pemg performed on the press, the follow¬ 
ing shall be accomplished: 

(i> The hydraulic pumps and power 
apparatus shall be locked out. 

(ii) The ram shall be blocked with a 
mateiiai the strength of which shall 
meet or exceed the specifications or di¬ 
mensions shown in Table 0-11. 

Trimming presses —( 1 ) Hot trim- 
oru^ Pr , e * ss€s ' The re< l uir ements of para- 
««>«> of this section shall also 
^ 7*9 trimming presses. 

<2) Cold trimming presses. Cold trim- 
r ? 1,resses shall be safeguarded in ac¬ 
cordance with 5 1910.217(c». 

Vpsetters—( 1) General require- 
th " ,. AW upsetters shall be installed so 

foundXns 1 ^ 111 °° their supporting 

vidp/i f££*°“* s - Upsetters shall be pro- 
Doapr T. th . a means for locking out the 
and - 1 entry P° int to the machine 

tnoi>erable erin8 itS cycUng controls 


mZX anUall » operated controls. All 
anually operated valves and switches 


shall be clearly identified and readily 
accessible. 

(4) Tongs. Tongs shall be of sufficient 
length to clear the body of the worker in 
case of kickback, and shall not have 
sharp handle ends. The worker should be 
instructed in the proper body position 
when using tongs. Tongs should be 
checked periodically to see that they re¬ 
main at the proper hardness level for the 
job. When rings or equivalent devices for 
locking tongs are used they should be in¬ 
spected periodically to ensure safe condi¬ 
tion. 

(5> Changing dies. When dies are be¬ 
ing changed, maintenance performed, or 
any work done on the machine, the 
power to the upsetter shall be locked out, 
and the flywheel shall be at rest. 

(1) Other forging equipment —(1) 
Boltheading. The provisions of para¬ 
graph (h) of this section shall apply to 
boltheading. 

(2) Rivet making. The provisions of 
paragraph (h) of this section shall apply 
to rivet making. 

(j) Other forge facility equipment — 
(1) Billet shears. A positive-type lockout 
device for disconnecting the power to the 
shear shall be provided. 

(2) Saws. Every saw shall be provided 
with a guard of not less than one-eighth 
inch sheet metal positioned to stop flying 
sparks. Suitable means should be pro¬ 
vided to trap sparks below the saw. A 
tank of water placed below the saw is 
also desirable. 

(3) Conveyors. Conveyor power trans¬ 
mission equipment shall be guarded in 
accordance with ANSI B20.1-1957, Safety 
Code for Conveyors, Cableways, and Re¬ 
lated Equipment, and with subpart M of 
this part. 

(4) Shot blast. The cleaning chamber 
shall have doors or guards to protect 
operators. 

(5) Grinding. Personal protective 
equipment shall be used in grinding 
operations, and equipment shall be used 
and maintained in accordance with 
ANSI B7.1-1970, Safety Code for the Use. 
Care, and Protection of Abrasive Wheels, 
and with I 1910.215. 

§ 1910.219 Mocliaiiioul power-transmis¬ 
sion apparatus. 

(a) General requirements. (1) This 
section covers all types and shapes of 
power-transmission belts, except the fol¬ 
lowing when operating at two hundred 
and fifty (250) feet per minute or less: 
(i) Plat belts one (1) inch or less in 
width, (ii) flat belts two (2) inches or 
less in width which are free from metal 
lacings or fasteners, (iii) round belts 
one-half (V 2 ) inch or less in diameter: 
and (iv) single strand V-belts. the width 
of which is thirteen thirty-seconds 0%o) 
inch or less. 

(2) Vertical and inclined belts (para¬ 
graphs (e> (3) and (4) of this section) 
if not more than two and one-half (2V&> 
inches wide and running at a speed of 
less than one thousand (1,000) feet per 
minute, and if free from metal lacings or 
fastenings may be guarded w’ith a nip- 
point belt and pulley guard. 


(3> For the Textile Industry, because 
of the presence of excessive deposits of 
lint, which constitute a serious fire haz¬ 
ard, the sides and face sections only of 
nip-point belt and pulley guards are re¬ 
quired, provided the guard shall extend 
at least six (6) inches beyond the rim 
of the pulley on the in-running and off- 
running sides of the belt and at least 
two (2) inches away from the rim and 
face of the pulley in all other directions. 

(4) This section covers the principal 
features with which power transmis¬ 
sion safeguards shall comply. 

(b) Prime-mover guards —(1) Fly¬ 
wheels. Flywheels located so that any 
part is seven (7) feet or less above floor 
or platform shall be guarded in accord¬ 
ance with the requirements of this sub- 
paragraph : 

(1) With an enclosure of sheet, per¬ 
forated, or expanded metal, or woven 
wire; 

(ii) With guard rails placed not less 
than fifteen (15) inches nor more than 
twenty (20) inches from rim. When fly¬ 
wheel extends into pit or is within 12 
inches of floor, a standard toeboard shall 
also be provided: 

(iii) When the upper rim of flywheel 
protrudes through a working floor, it 
shall be entirely enclosed or surrounded 
by a guardrail and toeboard. 

(iv) For flywheels w’ith smooth rims 
five (5) feet or less in diameter, where 
the preceding methods cannot be ap¬ 
plied, the following may be used: A disk 
attached to the flywheel in such manner 
as to cover the spokes of the wheel on 
the exposed side and present a smooth 
surface and edge, at the same time pro¬ 
viding means for periodic inspection. An 
open space, not exceeding four (4) inches 
in width, may be left between the outside 
edge of the disk and the rim of the wheel 
if desired, to facilitate turning the wheel 
over. Where a disk is used, the keys or 
other dangerous projections not covered 
by disk shall be cut off or covered. This 
subdivision does not apply to flywheels 
with solid web centers. 

(v) Adjustable guard to be used for 
starting engine or for running adjust¬ 
ment may be provided at the flywheel 
of gas or oil engines. A slot opening for 
jack bar will be permitted. 

(vi) Wherever flywheels are above 
working areas, guards shall be installed 
having sufficient strength to hold the 
weight of the flywheel in the event of a 
shaft or wheel mounting failure. 

(2) Cranks and connecting rods. 
Cranks and connecting rods, when ex¬ 
posed to contact, shall be guarded in ac¬ 
cordance with paragraphs (m) and (n) 
of this section, or by a guardrail as de¬ 
scribed in paragraph (o)(5) of this sec¬ 
tion. 

(3> Tail rods or extension piston rods. 
Tail rods or extension piston rods shall 
be guarded in accordance with para¬ 
graphs (m) and (o) of this section, or 
by a guardrail on sides and end, with a 
clearance of not less than fifteen (15) 
nor more than twenty (20> inches when 
rod is fully extended. 

(4> Governor balls. Governor balls six 

(6) feet or less from the floor or other 
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lows 

working level, when exposed to contact, 
shall be provided with an enclosure ex¬ 
tending to the top of the governor balls 
when at their highest position. The ma¬ 
terial used in the construction of this 
enclosure shall conform to paragraphs 
(m) and (o) of this section. 

(c) Shafting —(1) Installation. Ci) 
Each continuous line of shafting shall 
be secured in position against excessive 
endw ise movement. 

(ii) Inclined and vertical shafts, par¬ 
ticularly inclined idler shafts, shall be 
securely held in position against end- 
wise thrust. 

(2) Guarding horizontal shafting, (i) 
All exposed parts of horizontal shafting 
seven (7) feet or less from floor or work¬ 
ing platform, excepting runways used 
exclusively for oiling, or running adjust¬ 
ments, shall be protected by a stationary 
casing enclosing shafting completely or 
by a trough enclosing sides and top or 
sides and bottom of shafting as location 
requires. 

(ii) Shafting under bench machines 
shall be enclosed by a stationary casing, 
or by a trough at sides and top or sides 
and bottom, as location requires. The 
sides of the trough shall come within at 
least six (6) inches of the underside of 
table, or if shafting is located near floor 
within six (6) inches of floor. In every 
case the sides of trough shall extend at 
least two (2) inches beyond the shafting 
or protuberance. 

(3) Guarding vertical and inclined 
shafting . Vertical and inclined shafting 
seven (7) feet or less from floor or work¬ 
ing platform, excepting maintenance 
runways, shall be enclosed with a sta¬ 
tionary casing in accordance with re¬ 
quirements of paragraphs (m) and (o) 
of tills section. 

(4) Projecting shaft ends, (i) Project¬ 
ing shaft ends shall present a smooth 
edge and end and shall not project more 
than one-half the diameter of the shaft 
unless guarded by nonrotating caps or 
safety sleeves. 

(ii) Unused key ways shall be filled up 
or covered. 

(5) Power-transmission apparatus lo¬ 
cated in basements. All mechanical power 
transmission apparatus located in base¬ 
ments, towers. and rooms used exclu¬ 
sively for power transmission equipment 
shall be guarded in accordance with this 
section, except that the requirements for 
safeguarding belts, pulleys, and shaft¬ 
ing need not be implied with when the 
following requirements are met: 

(i) The basement, tower, or room oc¬ 
cupied by transmission equipment is 
locked against unauthorized entrance. 

(ii) The vertical clearance in passage¬ 
ways between the floor and power trans¬ 
mission beams, ceiling, or any other ob¬ 
jects, is not less than five feet six inches 
(5 ft. 6 in.). 

(iii) The intensity of illumination con¬ 
forms to the requirements of ANSI All.l- 
1965 (R-1970). 

(iv) The footing is dry, firm, and 
level. 

(v) Hie route followed by the oiler 
is protected in such manner as to pre¬ 
vent accident. 


RULES AND REGULATIONS 

<d) Pulleys —(1) Guarding. Pulleys, 
any parts of which are seven (7) feet or 
less from the floor or working platform, 
shall be guarded in accordance with the 
standards specified in paragraphs (m) 
and (o) of this section. Pulleys serving 
as balance wheels (e.g., punch presses) 
on which the point of contact between 
belt and pulley is more than six feet 
six inches (6 ft. 6 in.) from the floor or 
platform may be guarded with a disk 
covering the spokes. 

(2) Location of pulleys, (i) Unless the 
distance to the nearest fixed pulley, 
clutch, or hanger exceeds the width of 
the belt used, a guide shall be provided 
to prevent the belt from leaving the 
pulley on the side w f here insufficient 
clearance exists. 

(ii) Where there are overhanging 
pulleys on line, jack, or countershafts 
with no bearing between the pulley and 
the outer end of the shaft, a guide to 
prevent the belt from running off the 
pulley should be provided. 

(3) Broken pulleys. Pulleys with 
cracks, or pieces broken out of rims, 
shall not be used. 

(4) Pulley speeds. Pulleys intended to 
operate at rim speed in excess of manu¬ 
facturers normal recommendations shall 
be specially designed and carefully bal¬ 
anced for the speed at which they are 
to operate. 

(5) Composition and wood pulleys. 
Composition or laminated wood pulleys 
shall not be installed where they are sub¬ 
jected to influences detrimental to their 
structural composition. 

(e) Belt. rope, and chain drives —(1) 
Horizontal belts and ropes, (i) Where 
both runs of horizontal belts are seven 
(7) feet or less from the floor level, the 
guard shall extend to at least fifteen (15) 
inches above the belt or to a standard 
height (see Table 0-12), except that 
where both runs of a horizontal belt are 
42 inches or less from the floor, the belt 
shall be fully enclosed in accordance 
with paragraphs (m) and (o) of this 
section. 

(ii) In powerplants or power- 
development rooms, a guardrail may be 
used in lieu of the guard required by 
subdivision (i) of this subparagraph. 

(2) Overhead horizontal belts, (i) 
Overhead horizontal belts, with lower 
parts seven (7) feet or less from the 
floor or platform, shall be guarded on 
sides and bottom in accordance with 
paragraph (o) (3) of this section. 

(ii) Horizontal overhead belts more 
than seven (7) feet above floor or plat¬ 
form shall be guarded for their entire 
length under the following conditions: 

(a) If located over passageways or 
work places and traveling 1,800 feet or 
more per minute. 

(b) If center to center distance be¬ 
tween pulleys is ten (10) feet or more. 

(c) If belt is eight (8) inches or more 
in width. 

(iii) Where the upper and lower runs 
of horizontal belts are so located that 
passage of persons between them would 
be possible, the passage shall be either: 

(a) Completely barred by a guardrail 
or other barrier in accordance with para¬ 
graphs (m) and (o) of this section; or 


(b) Where passage is regarded as 
necessary, there shall be a platform over 
the lower run guarded on either side by 
a railing completely filled in with wire 
mesh or other filler, or by a solid barrier. 
The upper run shall be so guarded as to 
prevent contact therewith either by the 
worker or by objects carried by him. In 
powerplants only the lower run of the 
belt need be guarded. 

(iv) Overhead chain and link belt 
drives are governed by the same rules 
as overhead horizontal belts and shall 
be guarded in the same manner as belts. 

(V) American or Continuous System 
rope drives so located that the condition 
of the rope (particularly the splice^ can¬ 
not be constantly and conveniently ob¬ 
served, shall be equipped with a telltale 
device (preferably electric-bell type) 
that will give warning when rope begins 
to fray. 

(3) Vertical and inclined belts, (i) 
Vertical and inclined belts shall be en¬ 
closed by a guard conforming to stand¬ 
ards in paragraphs (m) and (o) of this 
section. 

(ii) All guards for inclined belts shall 
be arranged in such a manner tliat a 
minimum clearance of seven (7) feet is 
maintained between belt and floor at 
any point outside of guard. 

(4) Vertical belts. Vertical belts run¬ 
ning over a lower pulley more than 
seven (7) feet above floor or platform 
shall be guarded at the bottom in the 
same maimer as horizontal overhead 
belts, if conditions are as stated in sub- 
paragraphs (2) (ii) (a) and (c) of this 
paragraph. 

(5) Cone-pulley belts, (i) The cone 
belt and pulley shall be equipped with 
a belt shifter so constructed as to ade¬ 
quately guard the nip point of the belt 
and pulley. If the frame of the belt 
shifter does not adequately guard the 
nip point of the belt and pulley, the 
nip point shall be further protected by 
means of a vertical guard placed in front 
of the pulley and extending at least to 
the top of the largest step of the cone. 

(ii) If the belt is of the endless type 
or laced with rawhide laces, and a belt 
shifter is not desired, the belt wdll be 
considered guarded if the nip point of 
the belt and pulley is protected by a 
nip point guard located in front of the 
cone extending at least to the top of 
the largest step of the cone, and formed 
to show the contour of the cone in order 
to give the nip point of the belt and 
pulley the maximum protection. 

(iii) If the cone is located less than 

3 feet from the floor or working plat¬ 
form, the cone pulley and belt shall be 
guarded to a height of 3 feet regardless 
of whether the belt is endless or laced 
with rawhide. _ , 

(6) Belt tighteners, (i) Suspended 

counterbalanced tighteners and all parts 
thereof shall be of substantial construc¬ 
tion and securely fastened; the bearing 
shall be securely capped. Means must oe 
provided to prevent tighteners from fail¬ 
ing, in case the belt breaks. . 

(ii) Where suspended counterweights 
are used and not guarded by location, 
they shall be so encased as to prevent 
accident. 
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(f) Gears, sprockets, and chains —(1) 
Gears. Gears shall be guarded in accord¬ 
ance with one of the following methods: 

(1) By a complete enclosure; or 

<ii> By a standard guard as described 
in paragraph (o) of this section, at least 
seven (7) feet high extending six (6) 
inches above the mesh point of the 
gears; or 

(iii) By a band guard covering the face 
of gear and having flanges extended in¬ 
ward beyond the root of the teeth on the 
exposed side or sides. Where any por¬ 
tion of the train of gears guarded by a 
band guard is less than six (6) feet from 
the floor a disk guard or a complete en¬ 
closure to the height of six (6) feet shall 
be required. 

(2) Hand-operated gears. Subpara¬ 
graph (1) of this paragraph does not 
apply to hand-operated gears used only 
to adjust machine parts and which do 
not continue to move after hand power 
is removed. However, the guarding of 
these gears is highly recommended. 

(3) Sprockets and chains. All sprocket 
wheels and chains shall be enclosed un¬ 
less they are more than seven (7) feet 
above the floor or platform. Where the 
drive extends over other machine or 
working areas, protection against fall¬ 
ing shall be provided. This subparagraph 
does not apply to manually operated 
sprockets. 

(4) Openings for oiling. When fre¬ 
quent oiling must be done, openings with 
hinged or sliding self-closing covers 
shall be provided. All points not readily 
accessible shall have oil feed tubes If 
lubricant is to be added while machinery 
is in motion. 

(g) Guarding friction drives. The driv¬ 
ing point of all friction drives when ex¬ 
posed to contact shall be guarded, all 
airo or spoke friction drives and all web 
friction drives with holes in the w^eb 
shall be entirely enclosed, and all pro¬ 
jecting belts or friction drives where ex¬ 
posed to contact shall be guarded. 

. Keys, setscrews, and other pro¬ 
jections. (l) All projecting keys, set- 
screws, and other projections in revolving 
parts shall be removed or made flush or 
guarded by metal cover. This subpara¬ 
graph does not apply to keys or setscrews 
within gear or sprocket casings or other 
enclosures, nor to keys, setscrew's, or oil- 
?oa S l n bubs . of Pulleys less than twenty 
x, - ches in diam ^ter where they are 
wmn the plane of the rim of the pulley. 

( 2> it is recommended, however, that 
no projecting setscrewrs or oilcups be used 
u any revolving pulley or part of 
machinery. 

( i> Collars and couplings —(1) Col - 
tars. All revolving collars, including split 
nr k r ^’ cylindrical, and screws 

Kfi used in collars shall not project 

collar^ the largest P eri Phery of the 

. <2) Couplings. Shaft couplings shall 
f ® constructed as to present no hazard 
sm-fl bolt i' nuts * setscrews, or revolving 
\' , aces * Bolts, nuts, and setscrews will, 
rnZ eVe /’ be P ermi tted where they are 
^ ered with safety sleeves or where they 
are used parallel with the shafting and 

vn?^°il nte I sunk or else d0 not extend be- 
- nd tlie flange of the coupling. 

No. 105—Pt. II-24 


(j> Bearings and facilities for oiling . 
Self lubricating bearings are recom¬ 
mended and all drip cups and pans shall 
be securely fastened. 

(k) Guarding of clutches, cutoff cou¬ 
plings, and clutch pulleys —(1) Guards . 
Clutches, cutoff couplings, or clutch pul¬ 
leys having projecting parts, where such 
clutches are located seven (7) feet or 
less above the floor or working platform, 
shall be enclosed by a stationary guard 
constructed in accordance with this sec¬ 
tion. A “U” type guard is permissible. 

(2) Enginerooms. In enginerooms a 
guardrail, preferably with toeboard, may 
be used instead of the guard required by 
subparagraph (1) of this paragraph, 
provided such a room is occupied only 
by engineroom attendants. 

(3) Bearings. A bearing support im¬ 
mediately adjacent to a friction clutch 
or cutoff coupling shall have self-lubri¬ 
cating bearings requiring attention at in¬ 
frequent intervals. 

(l) Belt shifters, clutches, shippers, 
poles, perches , and fasteners —(1) Belt 
shifters, (i) Tight and loose pulleys on 
all new installations made on or after 
August 31, 1971, shall be equipped with 
a permanent belt shifter provided with 
mechanical means to prevent belt from 
creeping from loose to tight pulley. It is 
recommended that old installations be 
changed to conform to this rule. 

<ii) Belt shifter and clutch handles 
shall be rounded and be located as far as 
possible from danger of accidental con¬ 
tact, but within easy reach of the oper¬ 
ator. Where belt shifters are not directly 
located over a machine or bench, the 
handles shall be cut off six feet six inches 
(6 ft. 6 in.) above floor level. 

(iii) All belt and clutch shifters of 
the same type in each shop should move 
in the same direction to stop machines, 
i.e., either all right or all left. This does 
not apply to friction clutch on counter¬ 
shaft carrying two clutch pulleys with 
open and crossed belts, respectively. In 
this case the shifter handle has three 
positions and the machine is at a stand¬ 
still w f hen clutch handle is in the neutral 
or center position. 

(2) Belt shippers and shipper poles. 
The use of belt poles as substitutes for 
mechanical shifters is not recom¬ 
mended. Where necessity compels their 
use, they shall be of sufficient size to 
enable workmen to grasp them securely. 
(A tw'o-inch (2 in.) diameter or 1 % by 
2 inches cross-section is suggested.) 
Poles shall be smooth and preferably of 
straight grain hardwood, such as ash or 
hickory. The edges of rectangular poles 
should be rounded. Poles should extend 
from the top of the pulley to within 
about forty (40) inches of floor or work¬ 
ing platform. 

(3) Belt perches. Where loose pulleys 
or idlers are not practicable, belt perches 
in form of brackets, rollers, etc., shall be 
used to keep idle belts away from the 
shafts. Perches should be substantial 
and designed for the safe shifting of 
belts. 

(4) Belt fasteners. Belts which of 
necessity must be shifted by hand a»d 
belts within seven <7> feet of the floor 


or working platform which are not 
guarded in accordance with this section 
shall not be fastened with metal in any 
case, nor with any other fastening which 
by construction or wear will constitute 
an accident hazard. 

(m) Standard guards—general re¬ 
quirements —(1) Materials, (i) Stand¬ 
ard conditions shall be secured by the use 
of the following materials. Expanded 
metal, perforated or solid sheet metal, 
wire mesh on a frame of angle iron, or 
iron pipe securely fastened to floor or to 
frame of machine. 

(ii) All metal should be free from 
burrs and sharp edges. 

(iii) Wire mesh should be of the type 
in which the wires are securely fastened 
at every cross point either by welding, 
soldering, or galvanizing, except in case 
of diamond or square wire mesh made of 
No. 14 gage wire, %-inch mesh or heavier. 

(2) Methods of manufacture, (i) Ex¬ 
panded metal, sheet or perforated metal, 
and wire mesh shall be securely fastened 
to frame by one of the following 
methods: 

(a) With rivets or bolts spaced not 
more than five (5) inches center to cen¬ 
ter. In case of expanded metal or wire 
mesh, metal strips or clips shall be used 
to form a washer for rivets or bolts. 

(b) by welding to frame every four 

(4) inches. 

(c) By weaving through channel or 
angle frame, or if No. 14 gage %-inch 
mesh or heavier is used by bending en¬ 
tirely around rod frames. 

(d) Where openings in pipe railing 
are to be filled in with expanded metal, 
wire mesh or sheet metal, the filler mate¬ 
rial shall be made into panels with rolled 
edges or bound with “V” or “U” edging 
of No. 24 gage or heavier sheet metal 
fastened to the panels with bolts or rivets 
spaced not more than five (5) inches 
center to center. The bound panels shall 
be fastened to the railing by sheet-metal 
clips spaced not more than five <5> 
inches center to center. 

<e) Diamond or square mesh made of 
crimped wire fastened into channels, 
angle or round-iron frames, may also be 
used as a filler in guards. Size of mesh 
shall correspond to Table 0-12. 

(ii) Where the design of guards re¬ 
quires filler material of greater area than 
12 square feet, additional frame mem¬ 
bers shall be provided to maintain panel 
area within this limit. 

(iii) All joints of framework shall be 
made equivalent in strength to the mate¬ 
rial of the frame. 

(n) Disk, shield, and “U” guards —(1) 
Disk guards. A disk guard shall consist 
of a sheet-metal disk not less than No. 22 
gage fastened by “XT’ bolts or rivets to 
spokes of pulleys, flyw T heels, or gears. 
Where possibility of contact with sharp 
edges of the disk exists, the edge shall 
be rolled or wired. In all cases the nuts 
shall be provided with locknuts which 
shall be placed on the unexposed side of 
the wheel. 

(2) Shield guards, (i) A shield guard 
shall consist of a frame filled in with 
wire mesh, expanded, perforated, or 
solid sheet metal. 


FEDERAL REGISTER, VOL. 36, NO. 105—SATURDAY, MAY 29, 1971 





10G50 


RULES AND REGULATIONS 


(ii) If area of shield does not exceed 
six (6) square feet the wire mesh or ex¬ 
panded metal may be fastened in a 
framework of %-inch solid rod, %-inch 
by %-inch by *4-inch angle iron 
or metal construction of equivalent 
strength. Metal shields may have edges 
entirely rolled around a %-inch solid 
rod. 

(3) “t/” guards. A “IT guard consist¬ 
ing of a flat surface with edge members 
shall be designed to cover the under sur¬ 
face and lower edge of a belt, multiple 
chain, or rope drive. It shall be con¬ 
structed of materials specified in Table 


0-12, and shall conform to the require¬ 
ments of paragraphs (o) (3) and (4) of 
this section. Edges shall be smooth and, 
if size of guard requires, the edges shall 
be reinforced by rolling, wiring, or by 
binding with angle or flat iron. 

(o) Approved materials —(1) Mini¬ 
mum requirements. The materials and 
dimensions specified in this paragraph 
shall apply to all guards, except hori¬ 
zontal overhead belts, rope, cable, or 
chair guards more than seven <7) feet 
above floor, or platform. ‘For the latter, 
see Table 0-13.) 


Table 0-12— Table or Standard Material* and Dimensions 


Minimum 


Material 

Clearance from 
moving part at all 
]K>lnts 

Largest mrsli or 
opening allowable 

Minimum pauRe (U.S. 
Standard) or thickness 

height of 
pu&rd from 
floor or plat¬ 
form level 

Woven wire. 

Inches 

Under 2. 

2-4... 

Under 4 

Inches 

M . 

Inches 

No. 16. 

No. 16.. 

No. 16. 

Feet 

7 

7 


4-15 

2__ . 

No. 12. 

7 

Expanded metal . 

Under 4... 

M . 

2 . 

No. 16.. 

7 


4-15 

No. 13. 

7 

Perforated metal 

Under 4. 

.. 

2. 

No. 20.- 

7 


4-15 

No. 14.. 

7 

Sheet metal 

Under 4 ... 


No. 22. - 

7 


4-15 


No. 22. 

7 

Wood or metal strip crossed 

Under 4. 

4-15 

H . 

2.. 

W’ood Metal No. 16. 
W’ood *4 Metal No. 16. 

7 

W’ood or metal strip not crossed- 

Standard rail 

Under 4... . 

4-15. 

Min.15 

H width. 

1 width.. 

Wood Meatl No. 16. 
Wood % Metal No. 16. 

7 


Max. 20 









(1) Minimum dimensions of materials to protect 

amply against the specific 


for the framework of all guards, except 
as noted in this subdivision (i) shall be 
angle iron 1 inch by 1 inch by Ye inch, 
metal pipe of %-inch inside diameter or 
metal construction of equivalent 
strength. 

(a) All guards shall be rigidly braced 
every three (3) feet or fractional part of 
their height to some fixed part of ma¬ 
chinery or building structure. Where 
guard is exposed to contact with moving 
equipment additional strength may be 
necessary. 

(b) The framework for all guards 
fastened to floor or working platform 
and without other support or bracing 
shall consist of l l/ 2 -inch by 1*4-inch by 
y 8 -inch angle iron, metal pipe of 1 Yz- 
inch inside diameter, or metal construc¬ 
tion of equivalent strength. All rectangu¬ 
lar guards shall have at least four up¬ 
right frame members each of tvhich shall 
be carried to the floor and be securely 
fastened thereto. Cylindrical guards shall 
have at least three supporting members 
carried to floor. 

(c) Guards thirty (30) inches or less 
in height and with a total surface area 
not in excess of ten (10) square feet 
may have a framework of %-inch solid 
rod, %-inch by %-inch by *4-inch 
angle, or metal construction of equiva¬ 
lent strength. The filling material shall 
correspond to the requirements of Table 
0 - 12 . 

(ii) The specifications given in Table 
0-12 and subdivision <i) of this sub- 
paragraph are minimum requirements; 
where guards are exposed to unusual 
wear, deterioration or impact, heavier 
material and construction should be used 


hazards involved. 

(2) Wood guards, (i) Wood guards 
may be used in the woodworking and 
chemical industries, in industries where 
the presence of fumes or where manu¬ 
facturing conditions would cause the 
rapid deterioration of metal guards; 
also in construction work and in loca¬ 
tions outdoors where extreme cold or 
extreme heat make metal guards and 
railings undesirable. In all other indus¬ 
tries, wood guards shall not be used. 

(ii) (a) Wood shall be sound, tough, 
and free from any loose knots. 

(b) Guards shall be made of planed 
lumber not less than one (1) inch rough 
board measure, and edges and corners 
rounded off. 

(c) Wood guards shall be securely 
fastened together with wood screws, 
hardw r ood dowel pins, bolts, or rivets. 

( d ) While no definite dimensions are 
given under this heading for framework 
or filler materials, wood guards shall be 
equal in strength and rigidity to metal 
guards specified in subparagraphs (1) (i) 
and (U) of this paragraph and Table 
0 - 12 . 

(e > For construction of standard wood 
railing, see subpargraph (5> of this para¬ 
graph. 

(3) Guards for horizontal overhead 
belts, (i) Guards for horizontal overhead 
belts shall run the entire length of the 
belt and follow’ the line of the pulley to 
the ceiling or be carried to the nearest 
wall. thus enclosing the belt effectively. 
Where belts are so located as to make it 
impracticable to carry the guard to wall 
or ceiling, construction of guard shall be 
such as to enclose completely the top 


and bottom runs of belt and the face of 
pulleys. 

(ii) The guard and all its supporting 
members shall be securely fastened to 
wall or ceiling by gimlet-point lag screws 
or through bolts. In case of masonry 
construction, expansion bolts shall be 
used. The use of bolts placed horizontally 
through floor beams or ceiling rafters is 
recommended. 

(iii> Suitable reinforcement shall be 
provided for the ceiling rafters or over¬ 
head floor beams, where such is neces¬ 
sary, to sustain safely the weight and 
stress likely to be imposed by the guard. 
The interior surface of all guards, by 
which is meant the surface of the guard 
with which a belt will come in contact, 
shall be smooth and free from all projec¬ 
tions of any character, except where 
construction demands it; protruding 
shallow roundhead rivets may be used. 
Overhead belt guards shall be at least 
one-quarter wider than belt which they 
protect, except that this clearance need 
not in any case exceed six (6) inches on 
each side. Overhead rope drive and block 
and roller-chain-drive guards shall be 
not less than six (6) inches wider than 
the drive on each side. In overhead silent 
chain-drive guards where the chain is 
held from lateral displacement on the 
sprockets, the side clearances required on 
drives of twenty (20) inch centers or un¬ 
der shall be not less than one-fourth 
inch from the nearest moving chain part, 
and on drives of over twenty (20> inch 
centers a minimum of one-half inch 
from the nearest moving chain part. 

(iv) Table 0-13 gives the sizes of 
materials to be used and the general con¬ 
struction specifications of guards for 
belts ten (10) inches or more in width. 
No material for overhead belt guards 
should be smaller than that specified in 
Table 0-13 for belts ten (10) to fourteen 
(14) inches wide, even if the overhead 
belt is less than ten (10) inches in width. 
However, No. 20 gage sheet metal may 
be used as a filler on guards for belts less 
than ten (10) inches wide. Expanded 
metal, because of the sharp edges, should 
not be used as a filler in horizontal belt 
guards. 

<v) For clearance between guards and 
belts, ropes or chains of various center 
to center dimensions between the shafts, 
see bottom of Table 0-13. 

(4) Guards for horizontal overhead 
rope and chain drives. Overhead-rope 
and chain-drive guard construction shall 
conform to the rules for overhead- belt 
guard construction of similar width, 
except that the filler material shall be 
of the solid type as shown in Table 0-13. 
unless the fire hazard demands the use 
of open construction. A side guard mem¬ 
ber of the same solid filling material 
should be carried up in a vertical posi¬ 
tion two (2) inches above the level of the 
lower run of the rope or chain drive and 
two (2) inches within the periphery of 
the pulleys which the guard encloses thus 
forming a trough. These side filler mem¬ 
bers should be reinforced on the edges 
with 1 %-inch by %-inch flat steel, riv¬ 
eted to the filling material at not greater 
than eight (8) inch centers; the rein¬ 
forcing strip should be fastened or bolted 
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to all guard supporting members with at 
least one %-inch rivet or bolt at each 
intersection, and the ends should be 
secured to the ceiling with lag screws or 
bolts. The filling material shall be fas¬ 
tened to the framework of the guard 
and the filler supports by %o-inch riv :ts 
spaced on 4-inch centers. The width of 
the multiple drive shall be determined by 
measuring the distance from the outside 
of the first to the outside of the last rope 
or chain in the group accommodated by 
the pulley. 

<5) Guardrails and toeboards. (i) 
Guardrail shall be forty-two (42) inches 
in height, with midrail between top rail 
and floor. 

(ii) Posts shall be not more than eight 
(8) feet apart; they are to be permanent 
and substantial, smooth, and free from 
protruding nails, bolts, and splinters. If 
made of pipe, the post shall be one and 
one-fourth (1&) inches inside diameter, 
or larger. If made of metal shapes or 
bars, their section shall be equal in 
strength to that of one and one-half 
(1%) by one and one-half (l l / 2 ) by 
three-sixteenths ('K 6 > inch angle iron. 
If made of wood, the posts shall be two 
by four (2x4) inches or larger. The up¬ 
per rail shall be two by four (2x4) 
inches, or two one by four (1x4) strips, 
one at the top and one at the side of 
posts. The midrail may be one by four (1 
x 4) inches or more. The rails (metal 
shapes, metal bars, or wood), should be 
on that side of the posts which gives the 
best protection and support. Where 
panels are fitted with expanded metal or 
wire mesh as noted in Table 0-12 the 
middle rails may be omitted. Where 
guard is exposed to contact with moving 
equipment, additional strength may be 
necessary. 

(iii) Toeboards shall be four (4) 
inches or more in height, of wood, metal, 
or of metal grill not exceeding one (1) 
inch mesh. Toeboards at flywheel pits 
should preferably be placed as close to 
©age of the pit as possible. 

<P) Care of equipment—( 1) General . 
All Power-transmission equipment shall 
be inspected at intervals not exceeding 60 
aavs and be kept in good working condi¬ 
tion at all times. 


(2) Shafting, (i) Shafting shall be 
Kept in alignment, free from rust and 
excess oil or grease. 

(ii) Where explosives, explosive dusts, 
nammable vapors or flammable liquids 
cwV k azar d of static sparks from 
Plaiting shall be carefully considered. 

(3) Bearings. Bearings shall be kept 
m angnment and properly adjusted. 

<4> Hangers. Hangers shall be inspect- 
boi^°« m ^ ke certain that ail supporting 
nmi* an ? screws are tight and that sup- 

Properly! hangeP b ° XeS are adjusted 
bbSL 1 § **?**- «> Pulleys shall be kept in 

"ss^st* to prevent beits fr ° m 

no L“L°f e ° r both pulleys carrying a 
faces bdt should have crowned 


frea»» n « t ' 1 -^ n puUeys should be teste 
craek^ n ?!f T Plth a hanger to disclos 
a.ks in rim or spokes. It should t 


borne in mind that the sound is usually 
much different if the belt is or is not on 
the pulley. 

(iv) Split pulleys should be inspected 
to ascertain if all bolts holding together 
the sections of the pulley are tight. 

(6) Care of belts, (i) Quarter-twist 
belts when installed without an idler can 
be used on drives running in one direc¬ 
tion only. They will run off a pulley when 
direction of motion is reversed. 

(ii) Inspection shall be made of belts, 
lacings, and fasteners and such equip¬ 
ment kept in good repair. 


(iii) Where possible, dressing should 
not be applied when belt or rope is in mo¬ 
tion ; but, if this is necessary, it should be 
applied where belts or rope leave pulley, 
not where they approach. The same pre¬ 
cautions apply to lubricating chains. In 
the case of V-belts, belt dressing is nei¬ 
ther necessary nor advisable. 

(7) Lubrication . The regular oilers 
shall wear tight-fitting clothing and 
should use cans with long spouts to keep 
their hands out of danger. Machinery 
shall be oiled when not in motion, where- 
ever possible. 


Table 0-13— Horizontal Overhead Belts, Ropes, and Chains 7 Feet or More Above Floor or Platform 


Width 


From 0* to 14' Over 14' to 24' Over 24' Material 

inclusive Inclusive 


MEMBERS 

Framework. IH' x 1H' x H*.2' x 2’ x r >W, .3' x 3' x H'.Angle Iron. 

Filler (belt gunrds). \ y/ x H*' .2' x W .2' x .Flat iron. 

Filler and vertical side No. 20 A. W. G.No. 18 A. W. G.No. A. W. G.Solid shoot metal. 

member. 

Filler supports.2' x «•' flat iron.... 2* x H* flat iron.24* * 24' x 4 # Flat and angle. 

angle 

Guard supports. . 2' x .-. 2' x .2,4' x %' .Flat Iron. 

fastenings 

Filler supports to framework. (2) 4*'.(2) 4* . (3) 4'.. Rivets. 

Filler flats to supports (belt (1) Mt'.(1) *(•'.(2) H*.Flush rivets. 

guards). 

Filler to frame and supports Ms* rivets spaced ... 8' centers on sides .. 

(chain guards). and 4' centers on 

bottom. 

Guard supports to (2) H* .(2) yW .(2) H' .Rivets or bolts. 

frame work. 

Guard and sup|)orts to over- M' x 34' lag screws H'x 4'lag screws or 4* x 0' lag screws Lug screws or 

head ceiling. or 4* bolts. H* bolts. or ?*' bolts. bolts. 

DETAILS— STALING, ETC. 

Width of guards . One-quarter wider . ... 

than belt, rope, or 
chain drive. 

Spacing between filler 20* C. to C.10* C. to C . 16' C. to C.. 

supports. 

Spacing between filler Outs 2' apart.24' apart . 4' apart.. 

(belt guards). 

Spacing between guard 36' C. to C.341' C. to C.36' C. to C.^ 

supports. 

OTHER BF.LT GUARD TILL!NO 
PERMITTED 

Sheet metal fastened as In No. 20 A. W. G.No. 18 A. YV. TS.No. 18 A. W, G.Solid or por- 

choin guards. fbrated. 

Woven wire, 2* mesh.No. 12 A. W. G .No. 10 A. W. G.No. 8 A. W. G. 

CLEARANCE FROM OUTSIDE OF BELT, ROPE, OR CHAIN DRIVE TO GUARD 

Distance confer to center of Up to 15' inclusive.. Over 15' to 25' Over 26' to 40' Over 40'. 

shafts. inclusive. inclusive. 

Clearance from belt, or 6' .. 10'.is*. . 20*. 

chain to guard. 


§ 1910.220 Additional delay in effective 
date. 

The requirements of this Subpart O 
shall be effective on February 15, 1972, 
unless before that date any employment 
or place of employment becomes subject 
to any safety or health standard which 
is published in 41 CFR Part 50-204 by 
virtue of the application of the Walsh- 
Healey Public Contracts Act (41 U.S.C. 
35-45) and which is incorporated in this 
subpart. In which event, the standard 
shall be effective under this subpart upon 
the commencement of the Walsh-Healey 
requirement. 

§ 1910,221 Source*? of standard** 

The standards contained in this Sub¬ 
part O are derived from the following 
sources: 


Standard 
$ 1910.212 — 

§ 1910.213 — 

§ 1910.214 — 

§ 1910.215 ~ 
§ 1910.216 

§ 1910.217 

§ 1910.218 .. 
§ 1910.219 -- 


Source 

41 CFR 50-204.5. 

AMCI 01.1-1954-(R 1961), 

Safety Code for Woodwork¬ 
ing Machinery. 

ANSI 0l.l-1954-(R 1961). 

Safety Code for Woodwork¬ 
ing Machinery. 

ANSI B 7.1-1970. Safety Code 
for Abrasive Wheels. 

ANSI B 28.1-1967. Saftey Code 
for Mills Calenders in the 
Rubber and Plastic Indus¬ 
tries. 

ANSI B 11.1-1970, Safety 
Standard for Construction 
Care and Use of Mechanical 
Power Presses. 

ANSI B 24.1. 1970 Safety 

Standard for Forging. 

ANSI B 15.1-1953-(P 1958) 
Safety Code for Mechanical 
Power Transmission Ap¬ 
paratus 
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§ 1910.222 Standards organization*. 

The standards and specifications of the 
following organizations have been ref¬ 
erenced in this Subpart O: Copies of the 
references materials may be obtained 
from the issuing organizations 

1. American National Standards Institute, 
Inc., 1430 Broadway, New York, NY 10018. 

2. American Society of Mechanical Engi¬ 
neers. 345 East 47 Street. New York. NY 10017. 

Subpart P—Hand and Portable Pow¬ 
ered Tools and Other Hand-Held 

Equipment 

§ 1910.241 Definitions. 

As used in this subpart: 

(a) Explosive-actuated fastening tool 
terms — (1) Hammer-operated piston 
tool — low-velocity type. A tool which, by 
means of a heavy mass hammer supple¬ 
mented by a load, moves a piston de¬ 
signed to be captive to drive a stud, pin, 
or fastener into a work surface, always 
starting the fastener at rest and in con¬ 
tact with the work surface. It shall be so 
designed that when used with any load 
that accurately chambers in it and that 
is commercially available at the time 
the tool is submitted for approval, it will 
not cause such stud, pin, or fastener to 
have a mean velocity in excess of 300 
feet per second when measured 6.5 feet 
from the muzzle end of the barrel. 

(2) High-velocity tool. A tool or ma¬ 
chine which, when used with a load, 
propels or discharges a stud, pin, or fas¬ 
tener, at velocities in excess of 300 feet 
per second when measured 6.5 feet from 
the muzzle end of the barrel, for the 
purpose of impinging it upon, affixing 
it to, or penetrating another object or 
material. 

(3) Low-velocity piston tool. A tool 
that utilizes a piston designed to be cap¬ 
tive to drive a stud, pin, or fastener into 
a work surface. It shall be so designed 
that when used with any load that ac¬ 
curately chambers in it and that is com¬ 
mercially available at the time the tool 
is submitted for approval, it will not 
cause such stud, pin, or fastener to have 
a mean velocity in excess of 300 feet 
per second when measured 6.5 feet from 
the muzzle end of the barrel. 

(4) Stud, pin, or fastener. A fastening 
device specifically designed and manu¬ 
factured for use in explosive-actuated 
fastening tools. 

(5) To chamber. To fit properly with¬ 
out the use of excess force, the case being 
duly supported. 

(6) Explosive powerload, also known 
as load. Any substance in any form capa¬ 
ble of producing a propellant force. 

(7) Tool. An explosive-actuated fast¬ 
ening tool, unless otherwise indicated, 
and all accessories pertaining thereto. 

(8) Protective shield or guard. A device 
or guard attached to the muzzle end of 
the tool, which is designed to confine 
flying particles. 

(b) Abrasive wheel terms —(1) Mount¬ 
ed wheels. Mounted wheels, usually 2- 
inch diameter or smaller, and of various 
shapes, may be either organic or inor¬ 
ganic bonded abrasive wheels. They are 
secured to plain or threaded steel man¬ 
drels. 


(2) Tuck pointing. Removal, by grind¬ 
ing, of cement, mortar, or other non- 
metallic jointing material. 

(3) Tuck pointing wheels. Tuck point¬ 
ing wheels, usually Type 1, reinforced 
organic bonded wheels have diameter, 
thickness and hole size dimension. They 
are subject to the same limitations of 
use and mounting as Type 1 wheels de¬ 
fined in subparagraph (10) of this para¬ 
graph. 

Limitation : Wheels used for tuck pointing 
should be reinforced, organic bonded. (See 
§ 1910.243(C)(1).) 

(4 > Portable grinding. A grinding op¬ 
eration where the grinding machine is 
designed to be hand held and may be 
easily moved from one location to an¬ 
other. 

(5) Organic bonded wheels. Organic 
wheels are wheels which are bonded by 
means of an organic material such as 
resin, rubber, shellac, or other similar 
bonding agent. 

(6) Safety guard. A safety guard is an 
enclosure designed to restrain th* pieces 
of the grinding wheel and furnish all 
possible protection in the event that the 
wheel is broken in operation. 

(7) Reinforced wheels. The term “re¬ 
inforced” as applied to grinding wheels 
shall define a class of organic wheels 
which contain strengthening fabric or 
filament. The term “reinforced” does not 
cover wheels using such mechanical ad¬ 
ditions as steel rings, steel cup backs or 
wire or tape winding. 

(8) Type 11 flaring cup wheels. Type 
11 flaring cup wheels have double diam¬ 
eter dimensions D and J, and in addition 
have thickness, hole size, rim and back 
thickness dimensions. Grinding is always 
performed on rim face, W dimension. 
Type 11 wheels are subject to all limita¬ 
tions of use and mounting listed for Type 
6 straight sided cup wheels definition in 
subparagraph (9) of this paragraph. 

Limitation: Minimum back thickness, E 
dimension, should not be less than one- 
fourth T dimension. In addition when un¬ 
threaded hole wheels are specified the inside 
flat, K dimension, shall be large enough to 
accommodate a suitable flange. 

TYPE 11 FLARING C UP WHEELS 



Figure P-1 

Type II — Flaring-cun Whrrl 
Side grinding wheel having a wall flared or tapered 
vntu-ard from the back. Wall thickness at 
the bark is normally greater than at 
the grinding face (W). 

(9) Type 6 straight cup wheels. Type 
6 cup wheels have diameter, thickness, 
hole size, rim thickness, and back thick¬ 
ness dimensions. Grinding is always per¬ 
formed on rim face, W dimension. 

Limitation: Minimum back thickness, E 
dimension, should not be less than one- 


fourth T dimension. In addition, when un¬ 
threaded hole wheels are specified, the inside 
flat, K dimension, must be large enough to 
accommodate a suitable flange. 


TYPE 6 STRAIGHT CUP WHEELS 



Figure P-2 

Type 6 — Straight-cup Wheel 
Side grinding wheel having a diameter, thickness and 
hole with one aide straight or fiat and the opjwsite 
side recessed. This type, however, differ* from Type S 
in that the grinding is performed on the wall of the 
abrasive created by the difference between the di¬ 
ameter of the recess and the outside diameter of the 
wheel. Therefore, the wall dimension "W* takes 
precedence over the diameter of the recess us an 
essential intermediate dimension to describe 
this »hape type . 


(10) Type l straight wheels. Type l 
straight wheels have diameter, thickness, 
and hole size dimensions and should be 
used only on the periphery. Type 1 wheels 
shall be mounted between flanges. 

Limitation: Hole dimension (H) should 
not be greater than two-thirds of wheel di¬ 
ameter dimension (D) for precision, cylin¬ 
drical. centerless, or surface grinding appli¬ 
cations. Maximum hole size for all other 
applications should not exceed one-half 
wheel diameter. 


TYPE 1 STRAIGHT WHEELS 



Figure P-3 

Type 1 — Straight Wheel 
Peripheral grinding wheel having a diameter, 
thickness and hole. 


(c) Power lawnmower terms— ‘D 
Blade tip circle. The path described by 
the outermost point of the blade as it is 
rotated about its shaft axis. 

(2) Guards. A part or an assembly 
provided for shielding a hazardous area 
of a machine. 

(3) Catcher assemblies. Parts or com¬ 
binations of parts which provide a means 
for collecting grass clippings or debns. 

<4> Walk-behind viower. A mower 
either pushed or self-propelled and nor¬ 
mally guided by the operator walking 
behind the unit. 

<5) Operator area, walk-behind mow¬ 
ers. For discharge interference purposes, 
that area confined within a circle no 
smaller than 30 inches in diameter, tne 
center of which is located to the rear o 
the mower on its longitudinal centerim 
30 inches behind the nearest blade up 
circle. 

(6 > Power reel mower. A lawn-cutting 

machine utilizing a power source to rotate 

one or more helically formed blaci • 
about a horizontal axis to provide 
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shearing action with a stationary cutter 
bar or bed knife. 

<7> Power rotary mower. A lawn-cut- 
ting machine utilizing a power source to 
rotate one or more cutting blades about 

a vertical axis, 

»8> Lowest blade position. The lowest 
blade position under static conditions. 

<9> Riding mower. A powered, self- 
propelled lawn-cutting vehicle on which 
the operator rides and controls the 
machine. 

UO) Sulky type mower. Normally, a 
w&lk-behind mower which has been con¬ 
verted to a riding mower by the addition 
of a sulky. 

(11 ‘ Deadman control. A control de¬ 
signed so that it will automatically inter¬ 
rupt power to a drive when the operator’s 
actuating force is removed. 

<d) Jack terms —(1) Jack. A jack is 
an appliance for lifting and lowering or 
moving horizontally a load by applica¬ 
tion of a pushing force. 

Note: Jacks may be of the following types: 
Lever and ratchet, screw and hydraulic. 

(2) Rating. The rating of a jack is the 
maximum working load for which it is 
designed to lift safely that load through¬ 
out its specified amount of travel. 


Note: To raise the rated load of a Jack, the 
point of application of the load, the applied 
force, and the length of lever arm should be 
those designated by the manufacturer for 
the particular jack considered. 

§ 1910.242 Hand and portable powered 
tools and equipment, general. 

( a) General requireinents. Each em¬ 
ployer shall be responsible for the safe 
condition of tools and equipment used 
by employees, including tools and equip¬ 
ment which may be furnished by 
employees. 

(b) Compressed air used for cleaning. 
Compressed air shall not be used for 
cleaning purposes except where reduced 
to less than 30 p.s.i. and then only with 
effective chip guarding and personal pro¬ 
tective equipment. 

(c> Modification and procurement of 
safety equipment. As applicable, a period 
up to 180 days after the effective date of 
these regulations is allowed for procure¬ 
ment of new protective devices and 
equipment or for substantial modifica¬ 
tion of existing equipment to meet the 
requirements of this subpart. 

$ 1910.243 Guarding of portable pow- 
rred tools*. 


(a) Woodworking, portable powered 
Portable circular saws. All 
Portable, power-driven saws shall be 
equipped with guards above and below 

plate or shoe * The u PPer guard 
snail cover the saw to the depth of the 
jeeth except for the minimum arc re¬ 
quired to permit the base to be tilted for 
vci cuts. The lower guard shall cover 
fn 10 the de P th ot the teeth, except 
JrJ the minimum arc required to allow 
Sr,^ traction and contact with the 
Mm ^^en the tool Is withdrawn from 
mft WO i^ k ’ the lower *u ard shall auto- 
mt l ! Cal i£ and ins *antly return to cover¬ 
ing Position. 


(2) “Dead man ” controls. Hand-held, 
power-driven woodworking tools shall be 
provided with “dead man” control, such 
as a spring-actuated switch, valve, or 
equivalent device, so that the pow f er will 
be automatically shut off whenever the 
operator releases the control. 

(3) Portable belt sanding machines. 
Belt sanding machines shall be provided 
with guards at each nip point w'here the 
sanding belt runs onto a pulley. These 
guards shall effectively prevent the hands 
or fingers of the operator from coming 
in contact with the nip points. The un¬ 
used run of the sanding belt shall be 
guarded against accidental contact. 

<4» Cracked saws. All cracked saw r s 
shall be removed from service. 

(5> Grounding. Electrical grounding 
requirements for portable woodworking 
machinery see Subpart O. § 1910.213(a) 

ib> Pneumatic powered tools and 
hose —(1) Portable tools, (i) The oper¬ 
ating trigger on portable hand-operated 
utilization equipment shall be so located 
as to minimize the possibility of its ac¬ 
cidental operation and shall be arranged 
to close the air inlet valve automatically 
when the pressure of the operator’s hand 
is removed. 

<ii> A tool retainer shall be installed 
on each piece of utilization equipment 
w T hich. without such a retainer, may eject 
the tool. 

(2) Airhose. Hose and hose connec¬ 
tions used for conducting compressed air 
to utilization equipment shall be designed 
for the pressure and service to which they 
are subjected. 

(c) Portable abrasive wheels —(l) Gen¬ 
eral requirements, (i) All abrasive wheels 
shall be used only on machines provided 
with Safety Guards as defined in the fol¬ 
lowing paragraphs of this section. 

Exceptions: This requirement shall not 
apply to the following classes of wheels and 
conditions. 

(a) Wheels used for internal work 
while within the work being ground. 

<b) Mounted wheels used in portable 
operations (see definition § 1910.241(b) 
(1)) 2 inches and smaller in diameter 

(c) Types 16. 17, 18. 18R, and 19 cones 
and plugs and threaded hole pot balls 
where the work offers protection. 

(ii> (a> The safety guard shall cover 
the spindle end, nut, and flange projec¬ 
tions. The safety guard shall be mounted 
so as to maintain proper alignment with 
the wheel, and the strength of the fasten¬ 
ings shall exceed the strength of the 
guard. 

(b) Exception: Safety guards on all 
operations where the work provides a 
suitable measure of protection to the 
operator, may be so constructed that the 
spindle end, nut, and outer flange are 
exposed; and where the nature of the 
work is such as to entirely cover the side 
of the wheel, the side covers of the guard 
may be omitted. 

(c) Exception: The spindle end, nut, 
and outer flange may be exposed on ma¬ 
chines designed as portable saw's. 

(2) Cup wheels. Cup wheels (Types 6 
and 11) shall be protected by: 


(i) Safety guards as specified in sub- 
paragraph (D of this paragraph; or. 

(ii> Special “revolving cup guards” 
which mount behind the wheel and turn 
with it. They shall be made of steel or 
other material with adequate strength 
and shall enclose the wheel sides upward 
from the back for one-third of the wheel 
thickness. The mounting features shall 
conform with all regulations. (See sub- 
paragraph (5) of this paragraph.) It is 
necessary to maintain clearance between 
the wheel side and the guard. The clear¬ 
ance shall not exceed one-sixteenth inch: 
or. 

(iii) Some other form of guard that 
will insure as good protection as that 
which would be provided by the guards 
specified in subdivision < i> or (U) of this 
subparagraph. 

(3) Vertical portable grinders. Safety 
guards used on machines known as right 
angle head or vertical portable grinders 
shall have a maximum exposure angle of 
180°, and the guard shall be so located so 
as to be between the operator and the 
wheel during use. Adjustment of guard 
shall be such that pieces of an acciden¬ 
tally broken wheel will be deflected away 
from the operator. (See Figure P-4.) 



MOUNTING BOLTS 


rF~| 

’~Wl 

^ | 


L-1 





FIGURE NO. P-4 

(4) Other portable grinders. The maxi¬ 
mum angular exposure of the grinding 
wheel periphery and sides for safety 
guards used on other portable grinding 
machines shall not exceed 180° and the 
top half of the wheel shall be enclosed at 
all times. (See Figures P-5 and P-6.) 



FIGURE NO. P-5 



FIGURE NO. P-6 
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(5) Mounting and inspection of abra¬ 
sive wheels, (i) Immediately before 
mounting, all wheels shall be closely in¬ 
spected and sounded by the user (ring 
test, see Subpart O, 5 1910.215(d)) to 
make sure they have not been damaged 
in transit, storage, or otherwise. The 
spindle speed of the machine shall be 
checked before mounting of the wheel to 
be certain that it does not exceed the 
maximum operating speed marked on 
the wheel. 

(ii) Grinding wheels shall fit freely 
on the spindle and remain free under 
all grinding conditions. A controlled 
clearance between the wheel hole and 
the machine spindle (or wheel sleeves or 
adaptors) is essential to avoid excessive 
pressure from mounting and spindle ex¬ 
pansion. To accomplish this, the machine 
spindle shall be made to nominal (stand¬ 
ard) size plus zero minus .002 inch, and 
the wheel hole shall be made suitably 
oversize to assure safety clearance under 
the conditions of operating heat and 
pressure. 

(ill) All contact surfaces of wheels, 
blotters, and dangers shall be flat and 
free of foreign matter. 

(iv) When a bushing is used in the 
wheel hole it shall not exceed the width 
of the wheel and shall not contact the 
flanges. 

(v) Requirements for the use of 
flanges and blotters, see Subpart O, 
§ 1910.215(c). 

(d) Explosive actuated fastening 
tools —(1) General requirements, (i) Ex¬ 
plosive-actuated fastening tools which 
are actuated by explosives or any similar 
means and propel a stud, pin, fastener, 
or other object for the purpose of affix¬ 
ing it by penetration to any other object 
shall meet the design requirements in 
“American National Standard Safety 
Requirements for Explosive-Actuated 
Fastening Tools," ANSI A10.3-1970. This 
requirement does not apply to devices 
designed for attaching objects to soft 
construction materials, such as wood, 
plaster, tar, dry w ? allboard, and the like, 
or to stud welding equipment. 

(ii) Operators and assistants using 
tools shall be safeguarded by means of 
eye protection. Head and face protection 
shall be used, as required by working con¬ 
ditions, as set forth in Subpart I. 

(2) Inspection, maintenance , and tool 
handling —(i) High-velocity tools. Tools 
of this type shall have the characteris¬ 
tics outlined in (a) through ih) of this 
subdivision and, at the discretion of the 
manufacturer, any additional safety 
features he may wish to incorporate. 

(a) The muzzle end of the tool shall 
have a protective shield or guard at least 
3 !4 inches in diameter, mounted perpen¬ 
dicular to and concentric with the barrel, 
and designed to confine any flying frag¬ 
ments of particles that might otherwise 
create a hazard at the time of firing. 

ib) Where a standard shield or guard 
cannot be used, or w'here it does not cover 
all apparent avenues through which fly¬ 
ing particles might escape, a special 
shield, guard, fixture, or jig designed and 
built by the manufacturer of the tool 
being used, which provides this degree of 


protection, shall be used as a substitute. 

(c) The tool shall be so designed that 
it cannot be fired unless it is equipped 
with a standard protective shield or 
guard, or a special shield, guard, fixture, 
or jig. 

(d) (f) The firing mechanism shall be 
so designed that it cannot fire during 
loading or preparation to fire, or if the 
tool should be dropped while loaded. 

(2) Firing of the tool shall be depend¬ 
ent upon at least two separate and dis¬ 
tinct operations of the operator, with the 
final firing movement being separate 
from the operation of bringing the tool 
into the firing position. 

(e) The tool shall be so designed as 
not to be operable other than against a 
work surface, and unless the operator is 
holding the tool against the work surface 
with a force at least 5 pounds greater 
than the total weight of the tool. 

(/) The tool shall be so designed that it 
will not operate when equipped with the 
standard guard indexed to the center 
position if any bearing surface of the 
guard is tilted more than 8° from contact 
with the work surface. 

(( 7 ) The tool shall be so designed that 
positive means of varying the power are 
available or can be made available to the 
operator as part of the tool, or as an 
auxiliary, in order to make it possible for 
the operator to select a power level ade¬ 
quate to perform the desired work with¬ 
out excessive force. 

( h ) The tool shall be so designed that 
all breeching parts will be reasonably 
visible to allow a check for any foreign 
matter that may be present. 

(ii) Tools of the low-velocity-piston 
type shall have the characteristics out¬ 
lined in (a) through (e) of this subdivi¬ 
sion and, at the discretion of the manu¬ 
facturer, any additional safety features 
he may wish to incorporate. 

(a) The muzzle end of the tool shall be 
designed so that suitable protective 
shields, guards, jigs, or fixtures, designed 
and built by the manufacturer of the tool 
being used, can be mounted perpendicu¬ 
lar to the barrel. A standard spall shield 
shall be supplied with each tool. 

(b) (I) The tool shall be so designed so 
that it shall not in ordinary usage propel 
or discharge a stud, pin, or fastener while 
loading or during preparation to fire, or 
if the tool should be dropped while 
loaded. 

(2) Firing of the tool shall be depend¬ 
ent upon at least two separate and dis¬ 
tinct operations of the operator, with the 
final firing movement being separate 
from the operation of bringing the tool 
into the firing position. 

(c) The tool shall be so designed as not 
to be operable other than against a work 
surface, and unless the operator is hold¬ 
ing the tool against the work surface 
with a force at least 5 pounds greater 
than the total weight of the tool. 

id) The tool shall be so designed that 
positive means of varying the power are 
available or can be made available to the 
operator as part of the tool, or as an 
auxiliary, in order to make it possible for 
the operator to select a pow r er level ade¬ 
quate to perform the desired w ork with¬ 
out excessive force. 


(e) The tool shall be so designed that 
all breeching parts will be reasonably 
visible to allow a check for any foreign 
matter that may be present. 

(iii) Tools of the hammer-operated 
piston tools—low-velocity type shall have 
the characteristics outlined in (a) 
through (e) of this subdivision and. at 
the discretion of the manufacturer, any 
additional safety features he may wish to 
incorporate. 

(a) The muzzle end of the tool shall be 
so designed that suitable protective 
shields, guards, jigs, or fixtures, designed 
and built by the manufacturer of the tool 
being used, can be mounted perpendicu¬ 
lar to the barrel. A standard spall shield 
shall be supplied with each tool. 

(b) The tool shall be so designed that 
it shall not in ordinary usage propel or 
discharge a stud, pin, or fastener while 
loading, or during preparation to fire, or 
if the tool should be dropped while 
loaded. 

(c) Firing of the tool shall be de¬ 
pendent upon at least two separate and 
distinct operations of the operator, with 
the final firing movement being separate 
from the operation of bringing the tool 
into the firing position. 

id) The tool shall be so designed that 
positive means of varying the power are 
available or can be made available to the 
operator as part of the tool, or as an aux¬ 
iliary, in order to make it possible for the 
operator to select a power level adequate 
to perform the desired work without ex¬ 
cessive force. 

(e) The tool shall be so designed that 
all breeching parts will be reasonably 
visible to allow a check for any foreign 
matter that may be present. 

(3) Requirements for loads and fas - 
teners. (i) There shall be a standard 
means of identifying the pow r er levels of 
loads used in tools. Such means of identi¬ 
fication shall be a uniform color and 
numbering system, as shown in Table 
P-1. Colors and printed descriptions shall 
be strikingly printed on the container to 
provide a visual indication of the power 
level of the load. 

(ii) Caseless loads shall be coded to 
identify similar powerload levels by color, 
number, configuration, or other appro¬ 
priate method. 

Table P-1—Identification or Caheo Loiw 


Power 


Color Identification 


level 

Case color 

Load * 

1.. 

Brass. 

Gray_ 

2. 

Brass. 

Brown.. 

3. 

Brass. 

Green -- 

4. 

Brass. 

Yellow . 

5. 

Brass.. 

Ked. 

«.. 

Brass. 

Purple.. 

7 

Nickel.. 

Gray_ 


Nickel. 

Brown.. 

9 . 

Nickel. 

Qmn— 

10. 

Nickel.. 

Yellow.. 

11 

Nickel . 

Red. 

12. 

Nickel. 

Purple.. 


Nominal 

velocity 


Land color ^ 


:*o 

4-0 

570 

Grt) 

MO 

•<.U 

ono 

1W 

200 

2* 


tll- 


Notk: The nominal velocity applies to 

ain ballistic stag toed in * * **! 


under Strain ballistic slue lined in a■ ^ ^ 

ius no reference to actual fastener velocity di v J 


UV3 4iu iviur^vv «v o- IIMI 

my specific sice or type of tool. 

Oil) No load (cased or caseless'sliall 
ae used If it will accurately chamber ^ 
my existing approved commerc ■ - 
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available low-velocity piston tool or ham¬ 
mer operated piston tool—low-velocity 
type and will cause a fastener to have 
a mean velocity in excess of 300 feet per 
second when measured 6.5 feet from the 
muzzle end of the barrel. No individual 
test firing of a series shall exceed 300 feet 
per second by more than 8 percent. 

(iv> Fasteners used in tools shall be 
only those specifically manufactured for 
use in such tools. 

(4) Operating requirements, (i) Be¬ 
fore using a tool the operator shall in¬ 
spect it to determine to his satisfaction 
that it is clean, that all moving parts 
operate freely, and that the barrel is 
free from obstructions. 

<ii) When a tool develops a defect dur¬ 
ing use the operator shall immediately 
cease to use it, until it is properly 
repaired. 

(iii) Tools shall not be loaded until 
just prior to the intended firing time. 
Neither loaded nor empty tools are to be 
pointed at any workmen, and hands 
should be kept clear of the open barrel 
end. 

<iv> No tools shall be loaded unless 
being prepared for immediate use, nor 
shall an unattended tool be left loaded. 

(v) In case of a misfire, the operator 
shall hold the tool in the operating posi¬ 
tion for at least 30 seconds. He shall then 
try to operate the tool a second time. He 
shall wait another 30 seconds, holding 
the tool in the operating position; then 
he shall proceed to remove the explosive 
load in strict accordance with the manu¬ 
facturer’s instructions. Misfired car¬ 
tridges should be placed carefully in a 
metal container filled with water, and 
returned to the supervisor for disposal. 

(v1> A tool shall never be left un¬ 
attended in a place where it would be 
available to unauthorized persons. 

(vii > Fasteners shall not be driven into 
very hard or brittle materials including, 
but not limited to, cast iron, glazed tile, 
surface-hardened steel, glass block, live 
rock, face brick, or hollow tile. 

<viii> Driving into materials easily 
penetrated shall be avoided unless such 
materials are back by a substance that 
will prevent the pin or fastener from 
passing completely through and creating 
a nying-niissile hazard on the other side. 

<ix> <a> Fasteners shall not be driven 
mrcctly into materials such as brick or 
concrete closer than 3 inches from the 
unsupported edge or corner, or into steel 
uriaces closer than one-half inch from 
_ fte unsupported edge or corner, unless 
special guard, fixture, or jig is used, 
xception: Low-velocity tools may drive 
°^ r tllan 2 11101165 f rom an edge in 
concrete or one-fourth inch in steel.) 

w hen fastening other materials, 

I a 2 ‘ b y 4-inch wood section to a 
concrete surface, it is permissible to drive 

sh^ te ?« er of no * reater ^an % 2 -inch 
fmm ;v dlameter not closer than 2 inches 
fu A „ , unsupported edge or corner of 

ine work surface. 

thrniLvf ast i en * ers shaU not be driven 
?uide g 1 is eXl ---^ h °les unless a positive 

al lament. 


is used to secure accurate 


(xi» No fastener shall be driven into 
a spalled area caused by an unsatisfac¬ 
tory fastening. 

(xii) Tools shall not be used in an 
explosive or flammable atmosphere. 

fxiii) All tools shall be used with the 
correct shield, guard, or attachment rec¬ 
ommended by the manufacturer. 

<xiv> Any tool found not in proper 
working order shall be immediately re¬ 
moved from service. The tool shall be 
inspected at regular intervals and shall 
be repaired in accordance with the man¬ 
ufacturer’s specifications. 

<e> Power lawnmowers —(1) General 
requirements, (i) Power lawnmowers of 
the w’alk-behind, riding-rotary, and reel 
pow r er lawnmowers designed for sale to 
the general public shall meet the design 
specifications in “American National 
Standard Safety Specifications for Power 
Lawnmowers” ANSI B71.1-1968. These 
specifications do not apply to sulky-type 
mowers, flail mow’ers, sicklebar mowers, 
or mowers designs for commercial use. 

(ii > All power-driven chains, belts, and 
gears shall be so positioned or otherwise 
guarded to prevent the operator’s acci¬ 
dental contact therewith, during normal 
starting, mounting, and operation of the 
machine. 

(Hi) A shutoff device shall be provided 
to stop operation of the motor or engine. 
This device shall require manual and 
intentional reactivation to restart the 
motor or engine. 

(iv> All positions of the operating con¬ 
trols shall be clearly identified. 

(v) The words, “Caution. Be sure the 
operating controls) is in neutral be¬ 
fore starting the engine.” or similar 
wording shall be clearly visible at an 
engine starting control point on self- 
propelled mowers. 

(2) Walk-behind and riding rotary 
mowers, (i) The mower blade shall be 
enclosed except on the bottom and the 
enclosure shall extend to or below the 
lowest cutting point of the blade in the 
lowest blade position. 

(ii * Guards which must be removed to 
install a catcher assembly shall comply 
with the following: 

(a> Warning instructions shall be 
affixed to the mow r er near the opening 
stating that the mower shall not be used 
without either the catcher assembly or 
the guard in place. 

( b » The catcher assembly or the guard 
shall be shipped and sold as part of the 
mower. 

(c> The instruction manual shall state 
that the mowrer shall not be used with¬ 
out either the catcher assembly or the 
guard in place. 

(d> The catcher assembly, when prop¬ 
erly and completely installed, shall not 
create a condition which violates the 
limits given for the guarded opening. 

(iii) Openings in the blade enclosure, 
intended for the discharge of grass, shall 
be limited to a maximum vertical angle 
of the opening of 30°. Measurements 
shall be taken from the lowest blade 
position. 

(iv) The total effective opening area 
of the grass discharge opening(s) shall 
not exceed 1,000 square degrees on units 


having a width of cut less than 27 Vi 
inches, or 2,000 square degrees on units 
having a width of cut 27 V 2 inches or over. 

(v) The word “Caution.” or stronger 
wording, shall be placed on the mower 
at or near each discharge opening. 

(vi) Wheel drive disengaging controls, 
except dead-man controls, shall move 
opposite to the direction of vehicle mo¬ 
tion in order to disengage the drive. 
Dead-man controls shall comply with 
§ 1910.241(c) (ID, and may operate in 
any direction to disengage the drive. 

(vii) Blade(s) shall stop rotating from 
the manufacturer’s specified maximum 
speed within 15 seconds after declutch¬ 
ing, or shutting off powder. 

(viii) In a multipiece blade, the means 
of fastening the cutting members to the 
body of the blade or disc shall be so de¬ 
signed that they will not become worn to 
a hazardous condition before the cutting 
members themselves are w r orn beyond 
use. 

(ix) The maximum tip speed of any 
blade shall be 19,000 feet per minute. 

(3) Walk-behind rotary mowers, (i) 
The horizontal angle of the opening (s) in 
the blade enclosure, intended for the dis¬ 
charge of grass, shall not contact the 
operator area. 

(ii) There shall be one of the follow¬ 
ing at all openings in the blade enclosure 
intended for the discharge of grass: 

(a) A minimum unobstructed hori¬ 
zontal distance of 3 inches from the end 
of the discharge chute to the blade tip 
circle. 

(b) A rigid bar fastened across the 
discharge opening, secured to prevent 
removal without the use of tools. The 
bottom of the bar shall be no higher than 
the bottom edge of the blade enclosure. 

(iii) The highest point(s) on the front 
of the blade enclosure, except discharge 
openings, shall be such that any line ex¬ 
tending a maximum of 15* downward 
from the horizontal toward the blade 
shaft axis (axes) shall not intersect the 
horizontal plane within the blade tip 
circle. The highest point(s) on the blade 
enclosure, front, except discharge open¬ 
ings. shall not exceed 1 y 4 inches above 
the lowest blade position. Mowers with a 
swing-over handle are to be considered 
as having no front in the blade enclosure 
and therefore shall comply with sub- 
paragraph (2) (1) of this paragraph. 

(iv) The mower handle shall be 
fastened to the mower so as to prevent 
loss of control by unintentional un¬ 
coupling w hile in operation. 

(v) A positive ups top or latch shall be 
provided for the mower handle in the 
normal operating position(s). The up- 
stop shall not be subject to unintentional 
disengagement during normal operation 
of the mower. The upstop or latch shall 
not allow the center or the handle grips 
to come closer than 17 inches horizon¬ 
tally behind the closest path of the mower 
blade(s) unless manually disengaged. 

(vi) A swing-over handle, which com¬ 
plies with the above requirements, will 
be permitted. 

(4) Riding rotary mowers, (i) The 
highest point*s) of all openings in the 
blade enclosure, front shall be limited by 
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a vertical angle of opening of 15* and a 
maximum distance of 1 Vi inches above 
the lowest cutting point of the blade in 
the lowest blade position. 

(ii) Opening (s) shall be placed so 
that grass or debris will not discharge 
directly toward any part of an operator 
seated in a normal operator position. 

(iii) There shall be one of the follow¬ 
ing at all openings in the blade en¬ 
closure intended for the discharge of 
grass: 

(c) A minimum unobstructed hori¬ 
zontal distance of 6 inches from the end 
of the discharge chute to the blade tip 
circle. 

(b) A rigid bar fastened across the 
discharge opening, secured to prevent 
removal without the use of tools. The 
bottom of the bar shall be no higher than 
the bottom edge of the blade enclosure. 

(iv) Mowers shall be provided with 
stops to prevent jackknifing or locking 
of the steering mechanism. 

(v) Vehicle stopping means shall be 
provided. 

(vi) Hand-operated wheel drive shall 
move opposite to the direction of vehicle 
motion in order to disengage the drive. 
Foot-operated wheel drive disengaging 
controls shall be depressed to disengage 
the drive. Dead-man controls, both hand 
and foot operated, shall comply with 
§ 1910.241(c) (ii) and may operate in any 
direction to disengage the drive. 

§ 1910.244 Other portable tool* and 
equipment. 

(a) Jacks —(1) Loading and marking. 

(i) The operator shall make sure that 
the jack used has a rating sufficient to 
lift and sustain the load. 

(ii) The rated loss shall be legibly and 
permanently marked in a prominent lo¬ 
cation on the jack by casting, stamping, 
or other suitable means. 

(2) Operation and maintenance . (i) 
In the absence of a firm foundation, the 
base of the jack shall be blocked. If 
there is a possibility of slippage of the 
cap, a block shall be placed in between 
the cap and the load. 

(ii) The operator shall w atch the stop 
indicator, w'hich shall be kept clean, in 
order to determine the limit of travel. 
Tlie indicated limit shall not be overrun. 

(iii) After the load has been raised, 
it shall be cribbed, blocked, or otherwise 
secured at once. 

(iv) Hydraulic jacks exposed to freez¬ 
ing temperatures shall be supplied with 
an adequate antifreeze liquid. 

(v) All jacks shall be properly lubri¬ 
cated at regular intervals. The lubricat¬ 
ing instructions of the manufacturer 
should be followed, and only lubricants 
recommended by him should be used. 

(vi) Each jack shall be thoroughly 
inspected at times which depend upon the 
service conditions. Inspections shall be 
not less frequent than the following: 

(a) For constant or intermittent use 
at one locality, once every 6 months, 

(b) For jacks sent out of shop for 
special work, when sent out and when 
returned, 

(c) For a jack subjected to abnormal 
load or shock, immediately before and 
immediately thereafter. 


(vii) Repair or replacement parts 
shall be examined for possible defects. 

(viii) Jacks which are out of order 
shall be tagged accordingly, and shall 
not be used until repairs are made. 

(b) Abrasive blast clea7iing nozzles. 
The blast cleaning nozzles shall be 
equipped with an operating valve which 
must be held open manually. A support 
shall be provided on which the nozzle 
may be mounted when it is not in use. 

§ 1910.215 Additional delay in effective 
date. 


The requirements of this Subpart P 
shall be effective on February 15, 1972, 
unless before that date any employment 
or place of employment becomes subject 
to any safety or health standard which 
is published in 41 CFR Pail 50-204 by 
virtue of the application of the Walsh- 
Healey Public Contracts Act (41 UJS.C. 
35-45) and which is incorporated in this 
subpart. In which event, the standard 
shall be effective under this subpart upon 
the commencement of the Walsh-Healey 
requirement. 


§ 1910.246 Sources of standard*. 


Sec. 

1910.241(a) 

1910.241(b) 

1910.241(c) 

1910.241 M 

1910.242 
1910.243(a) 

1910.243(b) 

1910.243(c) 

1910.243(d) 

1910.243(e) 

1910.244(a) 

1910.244(b) 

§ 1910.247 


Source 

ANSI A10.3 (1970). Safety Re¬ 
quirements for explosive ac¬ 
tuated fastening tools. 

ANSI B7.1-1970, Safety Code 
for the use, care, and protec¬ 
tion of abrasive wheels. 

ANSI B71.1-1968, Safety Speci¬ 
fications Tor power lawn 
mowers. 

ANSI B30.1-1943. Safety Code 
for jacks. 

41 CFR 50-204.4 and 50-204.8. 

ANSI 01.1-1954 (R1961), 

Safety Code for woodwork¬ 
ing machines. 

ANSI B19.1-1938. Compressed 
Air Machinery and Equip¬ 
ment. 

ANSI B7.1-1970. Safety Code 
for Abrasive Materials. 

ANSI 10.3-1970. Explosive Ac¬ 
tuated Fastening Tools. 

ANSI. BF1-1968. Safety Speci¬ 
fications for Power Lawn 
Mowers. 

ANSI B30.1-1943 (R1952), 

Safety Code for Jacks. 

ANSI Z9.4-1968, Ventilation 
and Safe Practices of Abra¬ 
sive Blasting Operations. 

Standard.* organizations. 


Specific standards of the following 
organization have been referenced in this 
subpart. Copies of the referenced mate¬ 
rials may be obtained from the issuing 
organization. 


American National Standards Institute, 1430 
Broadway. New York. N.Y. 10018. 


Subpart Q—Welding, Cutting, and 
Brazing 

§ 1910.231 Definitions. 

As used in this subpart: 

(a) “Welder” and “welding operator” 
mean any operator of electric or gas 
welding and cutting equipment. 

<b) “Approved” means listed or ap¬ 
proved by a nationally recognized test¬ 
ing laboratory, such as Factory Mutual 
Engineering Corp., or Underwriters’ 
Laboratories, Inc. 


(c) All other welding terms are used 
in accordance with American Welding 
Society—Terms and Definitions— A3 0- 
1969. 

§ 1910.252 Welding, cutting, anil hraz. 
ing. 

(a) Installation and operation of 
oxygen-fuel gas systems for welding and 
cutting —(1) General requirements, (i) 
Flammable mixture. Mixtures of fuel 
gases and air or oxygen may be explo¬ 
sive and shall be guarded against. No 
device or attachment facilitating or per¬ 
mitting mixtures of air or oxygen with 
flammable gases prior to consumption, 
except at the burner or in a standard 
torch, shall be allowed unless approved 
for the purpose. 

(ii) Maximum pressure. Under no 
condition shall acetylene be generated, 
piped (except in approved cylinder mani¬ 
folds) or utilized at a pressure in excess 
of 15 p-s.i. gage pressure or 30 p.si. abso¬ 
lute pressure. (The 30 p.si. absolute 
pressure limit is intended to prevent un¬ 
safe use of acetylene in pressurized 
chambers such as caissons, underground 
excavations or tunnel construction. > 
This requirement is not intended to apply 
to storage of acetylene dissolved in a 
suitable solvent in cylinders manufac¬ 
tured and maintained according to U S. 
Department of Transportation require¬ 
ments, or to acetylene for chemical use 
The use of liquid acetylene shall be 
prohibited. 

(iii) Apparatus. Only approved ap¬ 
paratus such as torches, regulators or 
pressure-reducing valves, acetylene gen¬ 
erators, and manifolds shall be used. 

(iv) Personnel . Workmen in charge oi 
the oxygen or fuel-gas supply equipment, 
including generators, and oxygen or fuel- 
gas distribution piping systems shall be 
instructed and judged competent by their 
employers for this important work before 
being left in charge. Rules and instruc¬ 
tions covering the operation and main¬ 
tenance of oxygen or fuel-gas supply 
equipment including generators, and 
oxygen or fuel-gas distribution piping 
systems shall be readily available. 

(2) Cylinders and containers —(i> &P m 
proval and marking, (a) All portable 
cylinders used for the storage and ship¬ 
ment of compressed gases shall be con¬ 
structed and maintained in accordance 
with the regulations of the U.S. Depart¬ 
ment of Transportation, 49 CFR parts 
171-179. 

( b ) Compressed gas cylinders shall be 
legibly marked, for the purpose oi 
identifying the gas content, with either 
the chemical or the trade name of tne 
gas. Such marking shall be by means 
of stenciling, stamping, or labeling, an 
shall not be readily removable. Whenevc 
practical, the marking shall be 

on the shoulder of the cylinder. Tn_ 
method conforms to the American Na¬ 
tional Standard Method for Marions 
Portable Compressed Gas Containers w 
Identify the Material Contained, AN* 1 
Z48.1—1954. 

(c) Compressed gas cylinders shah 

equipped with connections 00111 ? 

with the American National Standa 
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Compressed Gas Cylinder Valve Outlet 
and Inlet Connections. ANSI B57.1-1965. 

(d) All cylinders with a water weight 
capacity of over 30 pounds shall be 
equipped with means of connecting a 
valve protection cap or with a collar or 
recess to protect the valve. 

(ii) Storage of cylinders — general, (a) 
Cylinders shall be kept away from 
radiators and other sources of heat. 

(b) Inside of buildings, cylinders shall 
be stored in a well-protected, well- 
ventilated. dry location, at least 20 feet 
from highly combustible materials such 
as oil or excelsior. Cylinders should be 
stored in definitely assigned places away 
from elevators, stairs, or gangways. As¬ 
signed storage spaces shall be located 
where cylinders will not be knocked over 
or damaged by passing or falling objects, 
or subject to tampering by unauthorized 
persons. Cylinders shall not be kept in 
unventilated enclosures such as lockers 
and cupboardis. 

(c) Empty cylinders shall have their 
valves closed. 

id) Valve protection caps, where cyl¬ 
inder is designed to accept a cap, shall 
always be in place, hand-tight, except 
when cylinders are in use or connected 

for use. 

<iii) Fuel-gas cylinder storage: Inside 
a building, cylinders, except those in 
actual use or attached ready for use. shall 
be limited to a total gas capacity of 2,000 
cubic feet or 300 pounds of liquefied 
petroleum gas. 

< a) For storage in excess of 2,000 cubic 
feet total gas capacity of cylinders or 
300 pounds of liquefied petroleum gas, a 
separate room or compartment conform¬ 
ing to the requirements specified in sub- 
paragraphs (6) (vi(a) (8) and (9) of 
tliis paragraph shall be provided, or cyl¬ 
inders shall be kept outside or in a 
special building. Special buildings, rooms 
or compartments shall have no open 
flame for heating or lighting and shall 
be well ventilated. They may also be 
used for storage of calcium carbide in 
quantities not to exceed 600 pounds, when 
contained in metal containers complying 
with subparagraphs (7) (i) (a) and (b) 
of this paragraph. Signs should be con¬ 
spicuously posted in such rooms reading. 
‘‘Danger —No Smoking, Matches or Open 
Lights, or other equivalent wording. 

<o) Acetylene cylinders shall be stored 
valve end up. 

<iv) Oxygen storage, (a) Oxygen cyl¬ 
inders shall not be stored near highly 
combustible material, especially oil and 
grease; or near reserve stocks of carbide 
and acetylene or other fuel-gas cylinders, 
or near any other substance iikely to 
cause or accelerate fire; or in an acety¬ 
lene generator compartment. 

<b> Oxygen cylinders stored in outside 
generator houses shall be separated from 
ne generator or carbide storage rooms 
oy a noncombustible partition having a 
nre- resistance rating of at least 1 hour. 

Partition shall be without openings 
and shall be gastight. 

<c) Oxygen cylinders in storage shall 
e separated from fuel-gas cylinders or 
combustible materials (especially oil or 
crease), a minimum distance of 20 feet 


or by a noncombustible barrier at least 5 
feet high having a fire-resistance rating 
of at least one-half hour. 

id) Where a liquid oxygen system is 
to be used to supply gaseous oxygen for 
welding or cutting and the system has a 
storage capacity of more than 13,000 
cubic feet of oxygen (measured at 14.7 
p.s.i.a. and 70° F.), connected in service 
or ready for service, or more than 25,000 
cubic feet of oxygen (measured at 14.7 
p.s.i.a. and 70" F). including unconnected 
reserves on hand at the site, it shall com¬ 
ply with the provisions of the Standard 
for Bulk Oxygen Systems at Consumer 
Sites. NFPA No. 566-1965. 

iv) Operating procedures. (a) Cylin¬ 
ders, cylinder valves, couplings, regu¬ 
lators, hose, and apparatus shall be kept 
free from oily or greasy substances. Oxy¬ 
gen cylinders or apparatus shall not be 
handled with oily hands or gloves. A Jet 
of oxygen must never be permitted to 
strike an oily surface, greasy clothes, or 
enter a fuel oil or other storage tank. 

(5) (1) When transporting cylinders 
by a crane or derrick, a cradle, boat, or 
suitable platform shall be used. Slings or 
electric magnets shall not be used for this 
purpose. Valve-protection caps, where 
cylinder is designed to accept a cap, shall 
always be in place. 

(2) Cylinders shall not be dropped or 
struck or permitted to strike each other 
violently. 

(3) Valve-protection caps shall not be 
used for lifting cylinders from one verti¬ 
cal position to another. Bars shall not be 
used under valves or valve-protection 
caps to pry cylinders loose when frozen 
to the ground or otherwise fixed; the use 
of warm <not boiling) water is recom¬ 
mended. Valve-protection caps are de¬ 
signed to protect cylinder valves from 
damage. 

(4) Unless cylinders are secured on a 
special truck, regulators shall be re¬ 
moved and valve-protection caps, when 
provided for, shall be put in place before 
cylinders are moved. 

<5) Cylinders not having fixed hand 
wheels shall have keys, handles, or non- 
adjustable wrenches on valve stems while 
these cylinders are in service. In multiple 
cylinder installations only one key or 
handle is required for each manifold. 

(6) Cylinder valves shall be closed be¬ 
fore moving cylinders. 

(7) Cylinder valves shall be cl used 
when w'ork Is finished. 

(6) Valves of empty cylinders shall be 
closed. 

(9) Cylinders shall be kept far enough 
away from the actual welding or cutting 
operation so that sparks, hot slag, or 
flame will not reach them, or'fire-resist- 
ant shields shall be provided. 

(JO) Cylinders shall not be placed 
where they might become part of an elec¬ 
tric circuit. Contacts with third rails, 
trolley wires, etc., shall be avoided. Cyl¬ 
inders shall be kept away from radiators, 
piping systems, layout tables, etc., that 
may be used for grounding electric cir¬ 
cuits such as for arc w ? elding machines. 
Any practice such as the tapping of an 
electrode against a cylinder to strike an 
arc shall be prohibited. 


(11) Cylinders shall never be used as 
rollers or supports, whether full or 
empty. 

(12) The numbers and markings 
stamped into cylinders shall not be 
tampered w T ith. 

(.13) No person, other than the gas 
supplier, shall attempt to mix gases in a 
cylinder. No one, except the owmer of the 
cylinder or person authorized by him, 
shall refill a cylinder. 

(14) No one shall tamper with safety 
devices in cylinders or valves. 

(15 > Cylinders shall not be dropped 
or otherwise roughly handled. 

(16) Unless connected to a manifold, 
oxygen from a cylinder shall not be used 
without first attaching an oxygen regula¬ 
tor to the cylinder valve. Before con¬ 
necting the regulator to the cylinder 
valve, the valve shall be opened slightly 
for an instant and then closed. Always 
stand to one side of the outlet wiien open¬ 
ing the cylinder valve. 

(17) A hammer or wrench shall not be 
used to open cylinder valves. If valves 
cannot be opened by hand, the supplier 
shall be notified. 

(18) (i) Cylinder valves shall not be 
tampered with nor should any attempt 
be made to repair them. If trouble is ex¬ 
perienced, the supplier should be sent 
a report promptly indicating the charac¬ 
ter of the trouble and the cylinder’s 
serial number. Supplier’s instructions as 
to its disposition shall be followed. 

(ii) Complete removal of the stem 
from a diaphragm-type cylinder valve 
shall be avoided. 

(c) (1) Fuel-gas cylinders shall be 
placed with valve end up whenever they 
are in use. Liquefied gases shall be stored 
and shipped with the valve end up. 

(2) Cylinders shall be handled care¬ 
fully. Rough handling, knocks, or falls 
are liable to damage the cylinder, valve 
or safety devices and cause leakage. 

(3) Before connecting a regulator to a 
cylinder valve, the valve shall be opened 
slightly and closed immediately. The 
valve shall be opened while standing to 
one side of the outlet; never in front of 
it. Never crack a fuel-gas cylinder valve 
near other welding work or near sparks, 
flame, or other possible sources of 
ignition. 

(4) Before a regulator is removed 
from a cylinder valve, the cylinder valve 
shall be closed and the gas released from 
the regulator. 

(5) Nothing shall be placed on top of 
an acetylene cylinder when in use which 
may damage the safety device or inter¬ 
fere w r ith the quick closing of the valve. 

(6) If cylinders are found to have 
leaky valves or fittings which cannot be 
stopped by closing of the valve, the cyl¬ 
inders shall be taken outdoors away from 
sources of ignition and slowly emptied. 

(7) A warning should be placed near 
cylinders having leaking fuse plugs or 
other leaking safety devices not to ap¬ 
proach them with a lighted cigarette or 
other source of ignition. Such cylinders 
should be plainly tagged; the supplier 
should be promptly notified and his in¬ 
structions followed as to their return. 
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<$> Safety devices shall not be tam¬ 
pered with. 

< 9 » Fuel-gas shall never be used from 
cylinders through torches or other de¬ 
vices equipped with shutoff valves with¬ 
out reducing the pressure through a suit¬ 
able regulator attached to the cylinder 
valve or manifold. 

U0) The cylinder valve shall always 
be opened slowly. 

(IV An acetylene cylinder valve shall 
not be opened more than one and one- 
half turns of the spindle, and preferably 
no more than three-fourths of a turn. 

( 12 ) Where a special wrench is re¬ 
quired it shall be left in position on the 
stem of the valve while the cylinder is in 
use so that the fuel-gas flow can be 
quickly turned off in case of emergency. 
In the case of manifolded or coupled cyl¬ 
inders at least one such wrench shall 
always be available for immediate use. 

(3> Manifolding of cylinders —(i> 
Fuel-gas manifolds. Manifolds shall 
be approved either separately for each 
component part or as an assembled unit. 

(b> Except as provided in subdivision 

(c ) of this subdivision fuel-gas cylinders 
connected to one manifold inside a build¬ 
ing shall be limited to a total capacity 
not exceeding 300 pounds of liquefied 
petroleum gas or 3,000 cubic feet of other 
fuel-gas. More than one such manifold 
with connected cylinders may be located 
in the same room provided the manifolds 
are at least 50 feet apart or separated by 
a noncombustible barrier at least 5 feet 
high having a fire-resistance rating of 
at least one-half hour. 

(c) Fuel-gas cylinders connected to 
one manifold having an aggregate capac¬ 
ity exceeding 300 pounds of liquefied 
petroleum gas or 3,000 cubic feet of 
other fuel-gas shall be located outdoors, 
or in a separate building or room con¬ 
structed in accordance with sub- 
paragraplis <6)(vi)(a) <$) and of 
this paragraph. 

id) Separate manifold buildings or 
rooms may also be used for the storage of 
drums of calcium carbide and cylinders 
containing fuel gases as provided in sub- 
paragraph (2) (ill) of this paragraph. 
Such buildings or rooms shall have no 
open flames for heating or lighting and 
shall be w’ell-ventilated. 

(e) High-pressure fuel-gas manifolds 
shall be provided with approved pressure 
regulating devices. 

iii) High-pressure oxygen manifolds 
(for use with cylinders having a De¬ 
partment of Transportation service 
pressure above 200 p.s.i.g .). <a) Mani¬ 
folds shall be approved either separately 
for each component part or as an assem¬ 
bled unit. 

ib) Oxygen manifolds shall not be 
located in an acetylene generator room. 
Oxygen manifolds shall be separated 
from fuel-gas cylinders or combustible 
materials (especially oil or grease), a 
minimum distance of 20 feet or by a non- 
combustible barrier at least 5 feet high 
having a fire-resistance rating of at least 
one-half hour. 

(c) Except as provided in subdivision 
(d> of this subdivision oxygen cylinders 
connected to one manifold shall be 
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limited to a total gas capacity of 6,000 
cubic feet. More than one such mani¬ 
fold with connected cylinders may be 
located in the same room provided the 
manifolds are at least 50 feet apart or 
separated by a noncombustible barrier 
at least 5 feet high having a fire- 
resistance rating of at least one-half 
hour. 

( d ) An oxygen manifold, to which 
cylinders having an aggregate capacity 
of more than 6,000 cubic feet of oxygen 
are connected, should be located out¬ 
doors or in a separate noncombustible 
building. Such a manifold, if located in¬ 
side a building having other occupancy, 
shall be located in a separate room of 
noncombustible construction having a 
fire-resistance rating of at least one- 
half hour or in an area with no combust¬ 
ible material within 20 feet of the 
manifold. 

(e) An oxygen manifold or oxygen 
bulk supply system which has storage 
capacity of more than 13,000 cubic feet 
or oxygen (measured at 14.7 p.s.i.a. and 
70° F.). connected in service or ready 
for service, or more than 25,000 cubic 
feet of oxygen (measured at 14.7 p.s.i.a. 
and 70 c F.), including unconnected re¬ 
serves on hand at the site, shall comply 
with the provisions of the Standard for 
Bulk Oxygen Systems at Consumer Sites, 
NFPA No. 566-1965. 

(/) High-pressure oxygen manifolds 
shall be provided with approved 
pressure-regulating devices. 

(iii> Loic-pressure oxygen manifolds 
\for use with cylinders having a De¬ 
partment. of Transportation service pres¬ 
sure not exceeding 200 p.s.i.g.). (a> 
Manifolds shall be of substantial con¬ 
struction suitable for use with oxygen 
at a pressure of 250 p.s.i.g. They shall 
have a minimum bursting pressure of 
1,000 p.s.i.g. and shall be protected by 
a safety relief device which will relieve 
at a maximum pressure of 500 p.s.i.g. 
DOT-4L200 cylinders have safety de¬ 
vices which relieve at a maximum pres¬ 
sure of 250 p^.i.g. (or 235 p.s.i.g. if 
vacuum insulation is used). 

<b> Hose and hose connections sub¬ 
ject to cylinder pressure shall comply 
with subparagraph (5)(v) of this para¬ 
graph. Hose shall have a minimum burst¬ 
ing pressure of 1.000 p.s.i.g. 

(c) The assembled manifold including 
leads shall be tested and proven gas- 
tight at a pressure of 300 p.s.i.g. The 
fluid used for testing oxygen manifolds 
shall be oil-free and not combustible. 

id) The location of manifolds shall 
comply with subdivisions (ii) (b), (c), 
<d), and ( e ) of this subdivision. 

(e) The following sign shall be con¬ 
spicuously posted at each manifold: 

Low-Pressure Manifold 
Do Not Connect High-Pressure Cylinders 
Maximum Pressure—250 P.S.I.G. 

<iv) Portable outlet headers, (a) Port¬ 
able outlet headers shall not be used in¬ 
doors except for temporary service where 
the conditions preclude a direct supply 
from outlets located on the service pip¬ 
ing system. 

(b) Each outlet on the service piping 
from which oxygen or fuel-gas is with¬ 


drawn to supply a portable outlet header 
shall be equipped with a readily accessi¬ 
ble shutoff valve. 

(c) Hose and hose connections used 
for connecting the portable outlet header 
to the service piping shall comply with 
subparagraph (5)(v) of this paragraph. 

td> Master shutoff valves for both 
oxygen and fuel-gas shall be provided 
at the entry end of the portable outlet 
header. 

<e) Portable outlet headers for fuel- 
gas service shall be provided with an ap¬ 
proved hydraulic back-pressure valve 
installed at the inlet and preceding the 
service outlets, unless an approved 
pressure-reducing regulator, an ap¬ 
proved back-flow check valve, or an 
approved hydraulic back-pressure valve 
is installed at each outlet. Outlets pro¬ 
vided on headers for oxygen service may 
be fitted for use with pressure-reducing 
regulators or for direct hose connection. 

(/) Each service outlet on portable 
outlet headers shall be provided with a 
valve assembly that includes a detach¬ 
able outlet seal cap. chained or other¬ 
wise attached to the body of the valve. 

i g) Materials and fabrication proce¬ 
dures for portable outlet headers shall 
comply with subparagraphs (4) (i). (ii), 
and (v) of this paragraph. 

th) Portable outlet headers shall be 
provided with frames which will support 
the equipment securely in the correct 
operating position and protect them 
from damage during handling and 
operation. 

<v> Manifold operating procedures. 

< a) Cylinder manifolds shall be installed 
under the supervision of someone fa¬ 
miliar with the proper practices with 
reference to their construction and use. 

< b) All component parts used in the 
methods of manifolding described in sub¬ 
division (i) of this subdivision shall be 
approved as to materials, design and 
construction either separately or as an 
assembled unit. 

<c) All manifolds and parts used in 
methods of manifolding shall be used 
only for the gas or gases for which they 
are approved. 

( d) When acetylene cylinders are cou¬ 
pled. approved flash arresters shall be 
installed between each cylinder and the 
coupler block. For outdoor use only, and 
when the number of cylinders coupled 
does not exceed three, one flash arrester 
installed between the coupler block and 
regulator is acceptable. 

<e) Each fuel-gas cylinder lead should 
be provided with a backflow* check valve. 

(/) The aggregate capacity of fuej- 
gas cylinders connected to a portable 
manifold inside a building shall not ex¬ 
ceed 3,000 cubic feet of gas. 

(fir) Acetylene and liquefied fuel-gas 
cylinders shall be manifolded in a ver¬ 
tical position. 

(b) The pressure in the gas cylinders 
connected to and discharged simultane¬ 
ously through a common manifold shall 
be approximately equal. 

(4) Service piping systems —(i) Mate' 
rials and design, (a)(2) Piping and fit¬ 
tings shall comply with Section 2. in¬ 
dustrial Gas and Air Piping Systems, o* 
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the American National Standard Code 
for Pressure Piping ANSI B31.1, 1967, 
insofar as it does not conflict with sub¬ 
divisions (i> and i ii) of this subdivision: 

(1 ) Pipe shall be at least Schedule 40 
and fittings shall be at least standard 
weight in sizes up to and including 6- 
inch nominal. 

(ii) Copper tubing shall be Types K or 
L in accordance with the Standard 
Specification for Seamless Copper Water 
Tube. ASTM B88-66a. 

(2) Piping shall be steel, wrought iron, 
brass or copper pipe, or seamless copper, 
brass or stainless steel tubing, except as 
provided in (5) and (c) of this subdivi¬ 
sion. 

(b) (1) Oxygen piping and fittings at 
pressures in excess of 700 p.si.g., shall be 
stainless steel or copper alloys. 

(2) Hose connections and hose com¬ 
plying with subparagraph <5Hv) of this 
paragraph may be used to connect the 
outlet of a manifold pressure regulator to 
piping providing the working pressure of 
the piping is 250 p.si.g. or less and the 
length of the hose does not exceed 5 feet. 
Hose shall have a minimum bursting 
pressure of 1,000 p.s.i.g. 

(3) When oxygen is supplied to a serv¬ 
ice piping system from a low-pressure 
oxygen manifold without an intervening 
pressure regulating device, the piping 
system shall have a minimum design 
pressure of 250 p.si.g. A pressure regulat¬ 
ing device shall be used at each station 
outlet when the connected equipment is 
for use at pressures less than 250 p.si.g. 

(0(1) Piping for acetylene or acet¬ 
ylenic compounds shall be steel or 
wrought iron. 

(2) Unalloyed copper shall not be used 
for acetylene or acetylenic compounds 
except in listed equipment. 

<ii) Piping joints, (a) Joints in steel 
or wrought iron piping shall be welded, 
threaded or flanged. Fittings, such as 
ells, tees, couplings, and unions, may be 
rolled, forged or cast steel, malleable iron 
or nodular iron. Gray or white cast iron 
fittings are prohibited. 

( b > Joints in brass or copper pipe shall 
be welded, brazed, threaded, or flanged. 
If of the socket type, they shall be brazed 
with silver-brazing alloy or similar high 
melting point (not less than 800 c F. > 
filler metal. 

(c) Joints in seamless copper, brass, or 
stainless steel tubing shall be approved 
gas tubing fittings or the joints shall be 
brazed. If of the socket type, they shall 
be brazed with silver-brazing alloy or 
similar high melting point mot less than 
800; F.> mier metal. 

( iii> Installation, (a) Distribution 
lines shall be installed and maintained in 
a safe operating condition. 

( b) Piping located inside or outside of 
buildings may be placed above or below 
ground. All piping shall be run as directly 
as practicable, protected against physi¬ 
cal damage, proper allowance being 
made for expansion and contraction, jar- 
nng and vibration. Pipe laid underground 
m earth shall be located below the frost 
protected against corrosion. 
Arter assembly, piping shall be thor- 
ughly blown out with air, nitrogen, or 


carbon dioxide to remove foreign mate¬ 
rials. For oxygen piping, only oil-free air, 
oil-free nitrogen, or oil-free carbon di¬ 
oxide shall be used. 

(c) Only piping which has been welded 
or brazed shall be installed in tunnels, 
trenches or ducts. Shutoff valves shall be 
located outside such conduits. Oxygen 
piping may be placed in the same tun¬ 
nel, trench or duct with fuel-gas pipe¬ 
lines, provided there is good natural or 
forced ventilation. 

(d) Low points in piping carrying 
moist gas shall be drained into drip pots 
constructed so as to permit pumping or 
draining out the condensate at necessary 
intervals. Drain valves shall be installed 
for this purpose having outlets normally 
closed with screw caps or plugs. No open 
end valves or petcocks shall be used, ex¬ 
cept that in drips located out of doors, 
underground, and not readily accessible, 
valves may be used at such points if they 
are equipped with means to secure them 
in the closed position. Pipes leading to 
the surface of the ground shall be cased 
or jacketed where necessary to prevent 
loosening or breaking. 

<e) Gas cocks or valves shall be pro¬ 
vided for all buildings at points where 
they will be readily accessible for shut¬ 
ting off the gas supply to these buildings 
in any emergency. Underground valve 
boxes or manholes should be avoided 
wherever possible. There shall also be 
provided a shutoff valve in the discharge 
line from the generator, gas holder, 
manifold or other source of supply. 

(/) Shutoff valves shall not be in¬ 
stalled in safety relief lines in such a 
manner that the safety relief device can 
be rendered ineffective. 

<g) Fittings and lengths of pipe shall 
be examined internally before assembly 
and, if necessary, freed from scale or dirt. 
Oxygen piping and fittings shall be 
washed out with a suitable solution which 
will effectively remove grease and dirt 
but w’ill not react with oxygen. Hot water 
solutions of caustic soda or trisodium 
phosphate are effective cleaning agents 
for this purpose. 

<h) Piping shall be thoroughly blown 
out after assembly to remove foreign 
materials. For oxygen piping, oil-free air, 
oil-free nitrogen, or oil-free carbon 
dioxide shall be used. For other piping, 
air or inert gas may be used. 

(i) When flammable gas lines or other 
parts of equipment are being purged of 
air or gas. open lights or other sources of 
ignition shall not be permitted near 
uncapped openings. 

<;') No wielding or cutting shall be per¬ 
formed on an acetylene or oxygen pipe¬ 
line, including the attachment of hangers 
or supports, until the line has been 
purged. Only oil-free air. oil-free nitro¬ 
gen. or oil-free carbon dioxide shall be 
used to purge oxygen lines. 

(iv) Painting and signs. ( a ) Under¬ 
ground pipe and tubing and outdoor fer¬ 
rous pipe and tubing shall be covered or 
painted with a suitable material for pro¬ 
tection against corrosion. 

( b> Aboveground piping systems shall 
be marked in accordance with the Ameri¬ 
can National Standard Scheme for the 
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Identification of Piping Systems. ANSI 
A13.1-1956. 

<c) Station outlets shall be marked to 
indicate the name of the gas. 

<v) Testing, (a) Piping systems shall 
be tested and proved gastight at 1 ! 2 
times the maximum operating pressure, 
and shall be thoroughly purged of air 
before being placed in service. The mate¬ 
rial used for testing oxygen lines shall be 
oil free and noncombustible. Flames shall 
not be used to detect leaks. 

< b ) When flammable gas lines or other 
parts of equipment are being purged of 
air or gas. sources of ignition shall not be 
permitted near uncapped openings. 

<5) Protective equipment, hose, and 
regulators —(i) General. Equipment shall 
be installed and used only in the service 
for which it is approved and as recom¬ 
mended by the manufacturer. 

(ii) Pressure relief devices. Service pip¬ 
ing systems shall be protected by pressure 
relief devices set to function at not more 
than the design pressure of the systems 
and discharging upwards to a safe 
location. 

<iii> Piping protective equipment. <a> 
The fuel-gas and oxygen piping systems, 
including portable outlet headers shall 
incorporate the protective equipment 
shown in Figures Q-l, Q-2, and Q-3. 



Fi e , Q-l Jig. Q-2 
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When only a portion of a fuel-gas sys¬ 
tem is to be used with oxygen, only that 
portion need comply with subparagraph 
<5) <iii) (a) of this paragraph. 

Approved protective equipment 
<designated P»- in Figs. Q-l. Q-2, and 
Q-3) shall be installed in fuel-gas piping 
to prevent: 

(1) Backflow of oxygen into the fuel- 
gas supply system; 

(2) Passage of a flash back into the 
fuel-gas supply system; and 

(3) Excessive back pressure of oxygen 
in the fuel-gas supply system. The three 
functions of the protective equipment 
may be combined in one device or may 
be provided by separate devices. 

(*> The protective equipment shall be 
located in the main supply line, as in 
Figure Q-l or at the head of each branch 
line, as in Figure Q-2 or at each location 
where fuel-gas is withdrawn, as in Figure 
Q-3. Where branch lines are of 2-inch 
pipe size or larger or of substantial 
length, protective equipment »desig¬ 
nated as Pf) shall be located as shown in 
either Q-2 and Q-3. 
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( ii ) Backflow protection shall be pro¬ 
vided by an approved device that will 
prevent oxygen from flowing into the 
fuel-gas system or fuel from flowing into 
the oxygen system (see Sf. Figs. Q-l and 
Q-2) 

(Hi > Flash-back protection shall be 
provided by an approved device that will 
prevent flame from passing into the fuel- 
gas system. 

iiv) Back-pressure protection shall be 
provided by an approved pressure-relief 
device set at a pressure not greater than 
the pressure rating of the backflow or the 
flashback protection device, whichever is 
lower. The pressure-relief device shall be 
located on the downstream side of the 
backflow and flashback protection de¬ 
vices. The vent from the pressure-relief 
device shall be at least as large as the 
relief device inlet and shall be installed 
without low points that may collect mois¬ 
ture. If low points are unavoidable, drip 
pots with drains closed with screw plugs 
or caps shall be installed at the low 
points. The vent terminus shall not en¬ 
danger personnel or property through 
gas discharge; shall be located away 
from ignition sources; and shall termi¬ 
nate in a hood or bend. 

<c) If pipeline protective equipment 
incorporates a liquid, the liquid level 
shall be maintained, and a suitable anti¬ 
freeze may be used to prevent freezing. 

(d ) Fuel gas for use with equipment 
not requiring oxygen shall be withdrawn 
upstream of the piping protective 
devices. 

(iv> Station outlet protective equip¬ 
ment. <a» A check valve, pressure regu¬ 
lator. hydraulic seal, or combination of 
these devices shall be provided at each 
station outlet, including those on port¬ 
able headers, to prevent backflow, as 
shown in Figures Q-l. Q-2, and Q-3 and 
designated as Sf and So. 

<b> When approved pipeline protec¬ 
tive equipment (designated Pf) is located 
at the station outlet as in Figure Q-3, no 
additional check valve, pressure regula¬ 
tor. or hydraulic seal is required. 

<c) A shutoff valve (designated Vf 
and Vo) shall be installed at each sta¬ 
tion outlet and shall be located on the 
upstream side of other station outlet 
equipment. 

id) If the station outlet is equipped 
with a detachable regulator, the outlet 
shall terminate in a union connection 
that complies with the Regulator Con¬ 
nection Standards, 1958. Compressed Gas 
Association. 

(e) If the station outlet is connected 
directly to a hose, the outlet shall termi¬ 
nate in a union connection complying 
with the Standard Hose Connection 
Specifications, 1957, Compressed Gas 
Association. 

(/> Station outlets may terminate in 
pipe threads to which permanent con¬ 
nections are to be made, such as to a 
machine. 

< 0 * Station outlets shall be equipped 
with a detachable outlet seal cap secured 
in place. This cap shall be used to seal 
the outlet except when a hose, a regula¬ 
tor. or piping is attached. 

(h > Where station outlets are 
equipped with approved backflow and 
flashback protective devices, as many as 


four torches may be supplied from one 
station outlet through rigid piping, pro¬ 
vided each outlet from such piping is 
equipped with a shutoff valve and pro¬ 
vided the fuel-gas capacity of any one 
torch does not exceed 15 cubic feet per 
hour. 

This subdivision does not apply to ma¬ 
chines. 

(v) Hose and hose connections, (a) 
Hose for oxy-fuel gas service shall com¬ 
ply with the Specification for Rubber 
Welding Hose. 1958, Compressed Gas As¬ 
sociation and Rubber Manufacturers 
Association. 

(b) The generally recognized colors 
are red for acetylene and other fuel-gas 
hose, green for oxygen hose, and black 
for inert-gas and air hose. 

<c> When parallel lengths of oxygen 
and acetylene hose are taped together 
for convenience and to prevent tangling, 
not more than 4 inches out of 12 inches 
shall be covered by tape. 

<d) Hose connections shall comply 
with the Standard Hose Connection 
Specifications, 1957, Compressed Gas As¬ 
sociation. 

( e ) Hose connections shall be clamped 
or otherwise securely fastened in a man¬ 
ner that will withstand, without leakage, 
twice the pressure to which they are 
normally subjected in service, but in no 
case less than a pressure of 300 p.s.i. Oil- 
free air or an oil-free inert gas shall be 
used for the test. 

(/) Hose showing leaks, burns, worn 
places, or other defects rendering it un¬ 
fit for service shall be repaired or re¬ 
placed. 

<vi) Pressure-reducing regulators. ( a > 
Pressure-reducing regulators shall be 
used only for the gas and pressures for 
which they are intended. The regulator 
inlet connections shall comply with Reg¬ 
ulator Connection Standards, 1958. Com¬ 
pressed Gas Association. 

(b> When regulators or parts of reg¬ 
ulators, including gages, need repair, the 
work shall be performed by skilled me¬ 
chanics who have been properly in¬ 
structed. 

(c) Gages on oxygen regulators shall 
be marked “USE NO OIL.” 

(d) Union nuts and connections on 
regulators shall be inspected before use 
to detect faulty seats which may cause 
leakage of gas when the regulators are 
attached to the cylinder valves. Dam¬ 
aged nuts or connections shall be 
destroyed. 

<6> Acetylene generators —(i) Ap¬ 
proval and marking . (a) Generators 
shall be of approved construction and 
shall be plainly marked with the maxi¬ 
mum rate of acetylene in cubic feet per 
hour for which they are designed; the 
weight and size of carbide necessary for 
a single charge: the manufacturer’s name 
and address: and the name or number 
of the type of generator. 

( b) Carbide shall be of the size marked 
on the generator nameplate. 

<ii> Rating and pressure limitations. 
<a> The total hourly output of a gen¬ 
erator shall not exceed the rate for which 
it is approved and marked. Unless spe¬ 
cifically approved for higher ratings, 
carbide-feed generators shall be rated at 
1 cubic foot per hour per pound of car¬ 


bide required for a single complete 
charge. 

<b) Relief valves shall be regularly 
operated to insure proper functioning. 
Relief valves for generating chambers 
shall be set to open at a pressure not in 
excess of 15 p.s.i.g. Relief valves for hy¬ 
draulic back pressure valves shall be set 
to open at a pressure not in excess of 
20 p.s.i.g. 

(c) Nonautomatic generators shall not 
be used for generating acetylene at pres¬ 
sures exceeding 1 p.s.i.g., and all water 
overflows shall be visible. 

(iii) Location. The space around the 
generator shall be ample for free, un¬ 
obstructed operation and maintenance 
and shall permit ready adjustment and 
charging. 

(iv) Stationary acetylene generators 
(automatic and nonautomatic). (a) ( 1) 
The foundation shall be so arranged that 
the generator will be level and so that no 
excessive strain will be placed on the 
generator or its connections. Acetylene 
generators shall be grounded. 

(2) Generators shall be placed where 
water will not freeze. The use of com¬ 
mon salt (sodium chloride) or other cor¬ 
rosive chemicals for protection against 
freezing is not permitted. (For heating 
systems see subdivision (6) (vi> (c) of this 
subparagraph.) 

(3) Except when generators are pre¬ 
pared In accordance with subdivision 
< vii) (a) (4 > of this subparagraph, sources 
of ignition shall be prohibited in outside 
generator houses or inside generator 
houses or inside generator rooms. 

14) Water shall not be supplied 
through a continuous connection to the 
generator except w r hen the generator is 
provided with an adequate open over¬ 
flow or automatic w r ater shutoff which 
will effectively prevent overfilling of the 
generator. Where a noncontinuous con¬ 
nection is used, the supply line shall ter¬ 
minate at a point not less than 2 inches 
above the regularly provided opening for 
filling so that the water can be observed 
as it enters the generator. 

(5) Unless otherwise specifically ap¬ 
proved, generators shall not be fitted with 
continuous drain connections leading to 
sewers, but shall discharge through an 
open connection into a suitably vented 
outdoor receptacle or residue pit which 
may have such connections. An open 
connection for the sludge drawoff is de¬ 
sirable to enable the generator operator 
to observe leakage of generating water 
from the drain valve or sludge cock. 

(b> (l > Each generator shall be pro¬ 
vided with a vent pipe of Schedule 40 
galvanized iron or steel, except that out¬ 
side of buildings, vent pipes larger than 
4 inches in diameter may be not less than 
14 gage galvanized tubing or sheet steel. 

(2) The escape or relief pipe shall be 

rigidly installed without traps and so that 
dny condensation will drain back to the 
generator. ^ Kn 

(3) The escape or relief pipe shall oe 
carried full size to a suitable point out¬ 
side the building. It shall terminate m 
a hood or bend located at least 12 feet 
above the ground, preferably above the 
roof, and as far away as practicable from 
windows or other openings into build¬ 
ings and as far away as practicable from 
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sources of ignition such as flues or chim¬ 
neys and tracks used by locomotives. 
Generating chamber relief pipes shall 
not be inter-connected but shall be sep¬ 
arately led to the outside air. The hood 
or bend shall be so constructed that it 
will not be obstructed by rain, snow, 
ice, insects, or birds. The outlet shall be 
at least 3 feet from combustible 
construction. 

<c) (I) Gas holders shall be con¬ 
structed on the gasometer principle, the 
bell being suitably guided. The gas bell 
shall move freely without tendency to 
bind and shall have a clearance of at 
least 2 inches from the shell. 

<2 ) The gas holder may be located in 
the generator room, in a separate room 
or out of doors. In order to prevent col¬ 
lapse of the gas bell or infiltration of 
air due to a vacuum caused by the com¬ 
pressor or booster pump or cooling of 
the gas, a compressor or booster cutoff 
shall be provided at a point 12 inches 
or more above the landing point of the 
bell. When the gas holder is located in¬ 
doors. the room shall be ventilated in 
accordance with subdivision (vi)(b) of 
this subparagraph and heated and 
lighted in accordance with subdivisions 
(vi) (c> and (d) of this subparagraph. 

(3) When the gas holder is not located 
within a heated building, gas holder seals 
shall be protected against freezing. 

( 4) Means shall be provided to stop the 
generator-feeding mechanism before the 
gas holder reaches the upper limit of 
its travel. 

(5) When the gas holder is connected 
to only one generator, the gas capacity 
of the holder shall be not less than one- 
third of the hourly rating of the gen¬ 
erator.. 

(6) If acetylene is used from the gas 
holder without increase in pressure at 
some points but with increase in pressure 
by a compressor or booster pump at other 
Points, approved piping protective de¬ 
vices shall be installed in each supply 
line. The low-pressure protective device 
shall be located between the gas holder 
and the shop piping, and the medium- 
pressure protective device shall be 
located between the compressor or 
booster pump and the shop piping (see 
Figure Q-4). Approved protective equip¬ 
ment (designated Pr) is used to prevent: 
Backflow of oxygen into the fuel-gas sup¬ 
ply system; passage of a flashback into 
the fuel-gas supply system; and exces¬ 
sive back pressure of oxygen in the fuel- 
gas supply system. The three functions 
of the protective equipment may be com¬ 
bined in one device or may be provided 
by separate devices. 



( d ) (1) The compressor or booster 
system shall be of an approved type. 

(2) Wiring and electrical equipment in 
compressor or booster pump rooms or 
enclosures shall conform to the provi¬ 
sions of section 1910.376 for Class I, Di¬ 
vision 2 locations. 

(3) Compressors and booster pump 
equipment shall be located in well-venti¬ 
lated areas away from open flames, elec¬ 
trical or mechanical sparks, or other 
ignition sources. 

(4) Compressor or booster pumps shall 
be provided with pressure relief valves 
which will relieve pressure exceeding 15 
p.s.i.g. to a safe outdoor location as pro¬ 
vided in subdivision (b) of this sub¬ 
division, or by returning the gas to the 
inlet side or to the gas supply source. 

(5) Compressor or booster pump dis¬ 
charge outlets shall be provided with ap¬ 
proved protective equipment. (See sub- 
paragraph (5) of this paragraph.) 

(v) Portable acetylene generators, 
(a) (1) All portable generators shall 
be of a type approved for portable use. 

(2) Portable generators shall not be 
used within 10 feet of combustible ma¬ 
terial other than the floor. 

(3) Portable generators shall not be 
used in rooms of total volume less than 
35 times the total gas-generating capac¬ 
ity per charge of all generators in the 
room. Generators shall not be used in 
rooms having a ceiling height of less 
than 10 feet. (To obtain the gas-gener¬ 
ating capacity in cubic feet per charge, 
multiply the pounds of carbide per 
charge by 4.5.) 

(4) Portable generators shall be pro¬ 
tected against freezing. The use of salt 
or other corrosive chemical to prevent 
freezing is prohibited. 

(b) (1) Portable generators shall be 
cleaned and recharged and the air mix¬ 
ture blown off outside buildings. 

(2) When charged with carbide, port¬ 
able generators shall not be moved by 
crane or derrick. 

(3) When not in use, portable gener¬ 
ators shall not be stored in rooms in 
which open flames are used unless the 
generators contain no carbide and have 
been thoroughly purged of acetylene. 
Storage rooms shall be w^ell ventilated. 

(4) When portable acetylene genera¬ 
tors are to be transported and operated 
on vehicles, they shall be securely an¬ 
chored to tlie vehicles. If transported by 
truck, the motor shall be turned off dur¬ 
ing charging, cleaning, and generating 
periods. 

(5) Portable generators shall be lo¬ 
cated at a safe distance from the welding 
position so that they will not be exposed 
to sparks, slag, or misdirection of the 
torch flame or overheating from hot 
materials or processes. 

(vi) Outside generator houses and in - 
side generator rooms for stationary acet¬ 
ylene generators, (a) <I) No opening in 
any outside generator house shall be 
located within 5 feet of any opening in 
another building. 

(2) Walls, floors, and roofs of outside 
generator houses shall be of noncom¬ 
bustible construction. 


(3) When a part of the generator 
house is to be used for the storage or 
manifolding of oxygen cylinders, the 
space to be so occupied shall be sepa¬ 
rated from the generator or carbide stor¬ 
age section by partition walls continuous 
from floor to roof or ceiling, of the type 
of construction stated in subdivision < 8 > 
of this subdivision. Such separation w'alls 
shall be without openings and shall be 
joined to the floor, other w'alLs and ceil¬ 
ing or roof in a manner to effect a per¬ 
manent gas-tight joint. 

(4) Exit doors shall be located so as 
to be readily accessible in case of emer¬ 
gency. 

(5) Explosion venting for outside gen¬ 
erator houses and inside generator rooms 
shall be provided in exterior w-alls or 
roofs. The venting areas shall be equal 
to not less than 1 square foot per 50 cubic 
feet of room volume and may consist of 
any one or any combination of the fol¬ 
lowing: Walls of light, noncombustible 
material preferably single-thickness, 
single-strength glass; lightly fastened 
hatch covers; lightly fastened swinging 
doors in exterior walls opening outward; 
lightly fastened walls or roof designed to 
relieve at a maximum pressure of 25 
pounds per square foot. 

( 6 ) The installation of acetylene gen¬ 
erators within buildings shall be re¬ 
stricted to buildings not exceeding one 
story in height; Provided, however. That 
this will not be construed as prohibiting 
such installations on the roof or top floor 
of a building exceeding such height. 

(7) Generators installed inside build¬ 
ings shall be enclosed in a separate room 
of ample size. 

(3> The walls, partitions, floors, and 
ceilings of inside generator rooms shall be 
of noncombustible construction having a 
fire-resistance rating of at least 1 hoar. 
The walls or partitions shall be con¬ 
tinuous from floor to ceiling and shall be 
securely anchored. At least one w r all of 
the room shall be an exterior wall. 

(9) Openings from an inside gener¬ 
ator room to other parts of the building 
shall be protected by a swinging type, 
self-closing fire door for a Class B open¬ 
ing and having a rating of at least 1 hour. 
Windows in partitions shall be wired 
glass and approved metal frames with 
fixed sash. Installation shall be in 
accordance with the Standard for the 
Installation of Fire Doors and Windows, 
NFPA 80-1970. 

<b) Inside generator rooms or outside 
generator houses shall be well ventilated 
with vents located at floor and ceiling 
levels. 

<c) Heating shall be by steam, hot 
w f ater, enclosed electrically heated ele¬ 
ments or other indirect means. Heating 
by flames or fires shall be prohibited in 
outside generator houses or inside gener¬ 
ator rooms, or in any enclosure commu¬ 
nicating with them. 

(d> (1) Generator houses or rooms 
shall have natural light during daylight 
hours. Where artificial lighting is neces¬ 
sary it shall be restricted to electric lamps 
installed in a fixed “position. Unless speci¬ 
fically approved for use in atmospheres 
containing coetylene. such lamps shall be 


FEDERAL REGISTER, VOL. 36, NO. 105—SATURDAY, MAY 29, 1971 













10662 

provided with enclosures of glass or other 
noncombustible material so designed and 
constructed as to prevent gas vapors 
from reaching the lamp or socket and to 
resist breakage. Rigid conduit with 
threaded connections shall be used. 

(2) Lamps installed outside of wired- 
glass panels set in gas-tight frames in 
the exterior walls or roof of the gener¬ 
ator house or room are acceptable. 

<e) Electric switches, telephone, and 
all other electrical apparatus which may 
cause a spark, unless specifically ap¬ 
proved for use inside acetylene generator 
rooms, shall be located outside the gen¬ 
erator house or in a room or space sep¬ 
arated from the generator room by a gas- 
tight partition, except that where the 
generator system is designed so that no 
carbide fill opening or other part of the 
generator is open to the generator house 
or room during the operation of the gen¬ 
erator, and so that residue is carried in 
closed piping from the residue discharge 
valve to a point outside the generator 
house or room, electrical equipment in 
the generator house or room shall con¬ 
form to the provisions of Subpart S of 
this part for Class I, Division 2 locations. 

(vii) Maintenance and operation, (a) 
Unauthorized persons shall not be per¬ 
mitted in outside generator houses or in¬ 
side generator rooms. 

(1) Operating instructions shall be 
posted in a conspicuous place near the 
generator or kept in a suitable place 
available for ready reference. 

(2) When recharging generators the 
order of operations specified in the in¬ 
structions supplied by the manufacturer 
shall be followed. 

(3) In the case of batch-type gener¬ 
ators. when the charge of carbide is ex¬ 
hausted and before additional carbide 
is added, the generating chamber shall 
always be flushed out with water, renew¬ 
ing the water supply in accordance with 
the instruction card furnished by the 
manufacturer. 

( 4) The water-carbide residue mixture 
drained from the generator shall not be 
discharged into sewer pipes or stored in 
areas near open flames. Clear water from 
residue settling pits may be discharged 
into sewer pipes. 

<b> The carbide added each time the 
generator is recharged shall be sufficient 
to refill the space provided for carbide 
without ramming the charge. Steel or 
other ferrous tools shall not be used in 
distributing the charge. 

<c) Generator water chambers shall 
be kept filled to proper level at all times 
except while draining during the re¬ 
charging operation. 

id) Whenever repairs are to be made 
or the generator is to be charged or car¬ 
bide is to be removed, the water chamber 
shall be filled to the proper level. 

ie) Previous to making repairs involv¬ 
ing welding, soldering, or other hot work 
or other operations which produce a 
source of ignition, the carbide charge and 
feed mechanism shall be completely re¬ 
moved. All acetylene shall be expelled by 
completely flooding the generator shell 
with water and the generator shall be 
disconnected from the piping system. The 
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generator shall be kept filled with water, 
if possible, or positioned to hold as much 
water as possible. 

(/> Hot repairs shall not be made id 
a room where there are other generators 
unless all the generators and piping have 
been purged of acetylene. Hot repairs 
should preferably be made out of doors. 

(7) Calcium carbide storage —(i) 
Packaging. <a) Calcium carbide shall be 
contained in metal packages of sufficient 
strength to prevent rupture. The pack¬ 
ages shall be provided with a screw top 
or equivalent. These packages shall be 
constructed water- and air-tight. Solder 
shall not be used in such a manner that 
the package will fail if exposed to fire. 

(b) Packages containing calcium car¬ 
bide shall be conspicuously marked ‘Cal¬ 
cium Carbide—Dangerous If Not Kept 
Dry” or with equivalent warning. 

(c) Caution: Metal tools, even the so- 
called spark resistant type may cause ig¬ 
nition of an acetylene and air mixture 
when opening carbide containers. 

id) Sprinkler systems shall not be in¬ 
stalled in carbide storage rooms. 

<ii) Storage indoors, (a) Calcium 
carbide in quantities not to exceed 
600 pounds may be stored indoors in 
dry, waterproof, and well-ventilated 
locations. 

( 1 ) Calcium carbide not exceeding 600 
pounds may be stored indoors in the 
same room with fuel-gas cylinders. 

(2) Packages of calcium carbide, ex¬ 
cept for one of each size, shall be kept 
sealed. The seals shall not be broken 
when there is carbide in excess of 1 
pound in any other unsealed package of 
the same size of carbide in the room. 

<b> Calcium carbide exceeding 600 
pounds but not exceeding 5,000 pounds 
shall be stored: 

(1 ) In accordance with subdivision (c) 
of this subdivision. 

(2) In an inside generator room or 
outside generator house; or 

(3) In a separate room in a one-story 
building which may contain other occu¬ 
pancies, but without cellar or basement 
beneath the carbide storage section. Such 
rooms shall be constructed in accordance 
with subdivision (viH’a) ( 8 ) and ( 9) of 
this subdivision and ventilated in accord¬ 
ance with subdivision (vi) (b) of this 
subdivision. These rooms shall be used 
for no other purpose. 

(c) Calcium carbide in excess of 5,000 
pounds shall be stored in one-story build¬ 
ings without cellar or basement and used 
for no other purpose, or in outside gen¬ 
erator houses. .The location of such stor¬ 
age buildings shall be away from con¬ 
gested mercantile and manufacturing 
districts. If the storage building is of 
noncombustible construction, it may ad¬ 
join other one-story buildings if sepa¬ 
rated therefrom by unpierced firewalls: 
if it is detached less than 10 feet from 
such building or buildings, there shall be 
no opening in any of the mutually ex¬ 
posing sides of such buildings within 10 
feet. If the storage building is of com¬ 
bustible construction, it shall be at least 
20 feet from any other one- or two-story 
building, and at least 30 feet from any 
other building exceeding two stories. 


(iii) Storage outdoors, (a) Calcium 
carbide in unopened metal containers 
may be stored outdoors. 

ib) Carbide containers to be stored 
outdoors shall be examined to make sure 
that they are in good condition. Periodic 
reexaminations shall be made for rust¬ 
ing or other damage to a container that 
might affect its water or air tightness. 

(c) The bottom tier of each row shall 
be placed on wooden planking or equiva¬ 
lent, so that the containers will not come 
in contact with the ground or ground 
water. 

(d> Storage areas shall be at least 10 
feet from lines of adjoining property that 
may be built upon. 

ie) Containers of carbide which have 
been in storage the longest shall be used 
first. 

(8) Public exhibitions and demonstra¬ 
tions —(i) Installation requirements. In¬ 
stallation and operation of welding, cut¬ 
ting, and related equipment shall be done 
by, or under the supervision of, a compe¬ 
tent operator to insure the personal pro¬ 
tection of viewers and demonstrators as 
well as the protection from fire, of ma¬ 
terials in and around the site and the 
building itself. 

(ii) Procedures, (a) Cylinders con¬ 
taining compressed gases for use at the 
site sliall not be charged in excess of 
one-half their maximum permissible 
content. (Cylinders of nonliquefied gases 
and acetylene shall be charged to not 
more than one-half their maximum per¬ 
missible charged pressure in p.s.i.g. Cyl¬ 
inders of liquefied gases shall be charged 
to not more than one-half the maximum 
permissible capacity in pounds.) 

ib) Cylinders located at the site shall 
be connected for use except that enough 
additional cylinders may be stored at the 
site to furnish approximately 1 day’s 
consumption of each gas used. Other 
cylinders shall be stored, preferably out¬ 
doors, but this storage area shall not be 
located near a building exit. 

(c) Cylinders in excess, of 40 pounds 
total weight being transported to or from 
the site shall be carried on a hand or 
motorized truck. 

(d) The site shall be constructed, 
equipped, and operated in such a manner 
that the demonstration will be carried 
out so as to minimize the possibility of 
injury to viewers. 

(e) Sites involving the use of com¬ 
pressed gases shall be located so as not 
to interfere with the egress of people 
during an emergency. 

(/) The fire department shall be noti¬ 
fied in advance of such use of the site. 

f g > Of) Each site shall be provided 
with a portable fire extinguisher of ap¬ 
propriate size and type and with a pail 
of water. 

(2) The public and combustible ma¬ 
terials at the site shall be protected from 
flames, sparks, and molten metal. 

(h) Hoses shall be located and pro¬ 
tected so that they will not be physically 
damaged. 

ii) (1) Cylinder valves shall be closed 
when equipment is unattended. 

(2) Where caps are provided for valve 
protection, such caps shall be in place 
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except when the cylinders are in service 
or connected ready for service. 

(3) Cylinders shall be located or se¬ 
cured so that they cannot be knocked 

over 

<b) Application, installation, and op¬ 
eration of arc welding and cutting equip¬ 
ment —(l) General —(i) Equipment se¬ 
lection. Welding equipment shall be 
chosen for safe application to the work 
to be done as specified in subparagraph 
• 2) of this paragraph. 

01) Installation. Welding equipment 
shall be installed safely as specified by 
subparagraph (3) of this paragraph. 

(Ui) Instruction. Workmen designated 
to operate arc welding equipment shall 
have been properly instructed and quali¬ 
fied to operate such equipment as 
specified in subparagraph (4) of this 
paragraph. 

(2) Application of arc welding equip¬ 
ment —(i) General. Assurance of consid¬ 
eration of safety in design is obtainable 
by choosing apparatus complying with 
the Requirements for Electric Arc-Weld¬ 
ing Apparatus, NEMA EW-1-1962, 
National Electrical Manufacturers As¬ 
sociation or the Safety Standard for 
Transformer-Type Arc-Welding Ma¬ 
chines, ANSI C33.2—1956, Underwriters’ 
Laboratories. 

(ii) Environmental conditions. <a> 
Standard machines for arc welding serv¬ 
ice shall be designed and constructed to 
carry their rated load with rated tem¬ 
perature rises where the temperature of 
the cooling air does not exceed 40° C. 
(104° F.» and where the altitude does not 
exceed 3,300 feet, and shall be suitable for 
operation in atmospheres containing 
gases, dust, and light rays produced by 
the welding arc. 

(b) Unusual service conditions may 
exist, and in such circumstances ma- 
cliines shall be especially designed to 
safely meet the requirements of the 
service. Chief among these conditions 
are: 

<f) Exposure to unusually corrosive 
fumes. 

(2) Exposure to steam or excessive 
humidity. 

(3) Exposure to excessive oil vapor. 

( 1) Exposure to flammable gases. 

(5) Exposure to abnormal vibration or 
shock. 

(6) Exposure to excessive dust. 

< 7) Exposure to weather. 

<8) Exposure to unusual seacoast or 
shipboard conditions. 

<iii) Voltage. Open circuit (No load) 
voltages of arc welding and cutting 
machines should be as low as possible 
consistent with satisfactory welding or 
cutting being done. The following limits 
shall not be exceeded: 

<a) Alternating-current machines 

* f) Manual arc welding and cutting— 
80 volts. 

<2) Automatic (machine or mecha¬ 
nized) arc welding and cutting—100 

volts. 

(b> Direct-current machines 

(f) Manual arc welding and cutting— 
100 volts. 

(2) Automatic (macihne or mecha¬ 
nized) arc welding and cutting—100 
volts. 
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(c) When special welding and cutting 
processes require values of open circuit 
voltages higher than the above, means 
shall be provided to prevent the operator 
from making accidental contact with the 
high voltage by adequate insulation or 
other means. 

id) For a.c. welding under wet condi¬ 
tions or warm surroundings where per¬ 
spiration is a factor, the use of reliable 
automatic controls for reducing no load 
voltage is recommended to reduce the 
shock hazard. 

tiv) Design, (a) A controller integrally 
mounted in an electric motor driven 
welder shall have capacity for carrying 
rated motor current, shall be capable of 
making and interrupting stalled rotor 
current of the motor, and may serve as 
the running overcurrent device if pro¬ 
vided with the number of overcurrent 
units as specified by Subpart S of this 
part. Starters with magnetic under¬ 
voltage release should be used with 
machines installed more than one to a 
circuit to prevent circuit overload caused 
by simultaneously starting of several 
motors upon return of voltage. 

(b) On all types of arc welding 
machines, control apparatus shall be 
enclosed except for the operating wheels, 
levers, or handles. Control handles and 
wheels should be large enough to be 
easily grasped by a gloved hand. 

(c) Input power terminals, tap change 
devices and live metal parts connected 
to input circuits shall be completely en¬ 
closed and accessible only by means of 
tools. 

(d) Terminals for welding leads 
should be protected from accidental 
electrical contact by personnel or by 
metal objects i.e., vehicles, crane hooks, 
etc. Protection may be obtained by use 
of: Dead-front receptacles for plug con¬ 
nections; recessed openings with non¬ 
removable hinged covers: heavy insulat¬ 
ing sleeving or taping or other equivalent 
electrical and mechanical protection. If 
a welding lead terminal which is in¬ 
tended to be used exclusively for connec¬ 
tion to the work is connected to the 
grounded enclosure, it must be done by 
a conductor at least two AWG sizes 
smaller than the grounding conductor 
and the terminal shall be marked to in¬ 
dicate that it is grounded. 

(e) No connections for portable con¬ 
trol devices such as push buttons to be 
carried by the operator shall be con¬ 
nected to an a.c. circuit of higher than 
120 volts. Exposed metal parts of port¬ 
able control devices operating on circuits 
above 50 volts shall be grounded by a 
grounding conductor in the control cable. 

(/) Auto transformers or a.c. reactors 
shall not be used to draw welding cur¬ 
rent directly from any a.c. power source 
having a voltage exceeding 80 volts. 

(3) Installation of arc welding equip¬ 
ment —(i) General. Installation includ¬ 
ing power supply shall be in accordance 
with the requirements of Subpart S of 
this part. 

(ii) Grounding, (a) The frame or case 
of the welding machine (except engine- 
driven machines shall be grounded under 
the conditions and according to the 
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methods prescribed in Subpart S of this 
part. 

( b ) Conduits containing electrical 
conductors shall not be used for complet¬ 
ing a work-lead circuit. Pipelines shall 
not be used as a permanent part of a 
work-lead circuit, but may be used dur¬ 
ing construction, extension or repair pro¬ 
viding current is not carried through 
threaded joints, flanged bolted joints, or 
caulked joints and that special precau¬ 
tions are used to avoid sparking at con¬ 
nection of the wwk-lead cable. 

(c) Chains, wire ropes, cranes, hoists, 
and elevators shall not be used to carry 
wielding current. 

( d ) Where a structure, conveyor, or 
fixture is regularly employed as a weld¬ 
ing current return circuit, joints shall 
be bonded or provided with adequate cur¬ 
rent collecting devices and appropriate 
periodic inspection should be conducted 
to ascertain that no condition of electrol¬ 
ysis or shock, or fire hazard exists by 
virtue of such use. 

(e) All ground connections shall be 
checked to determine that they are me¬ 
chanically strong and electrically ade¬ 
quate for the required current. 

(ill) Supply connections and con¬ 
ductors. (a) A disconnecting switch or 
controller shall be provided at or near 
each welding machine w’hich is not 
equipped with such a switch or controller 
mounted as an integral part of the ma¬ 
chine. The switch shall be in accordance 
w'ith Subpart (s) of this part. Overcur¬ 
rent protection shall be provided as 
specified in Subpart S of this part. A dis¬ 
connect switch with overload protection 
or equivalent disconnect and protection 
means, permitted by Subpart (s) of this 
part, shall be provided for each outlet 
intended for connection to a portable 
welding machine. 

(b) For individual welding machines, 
the rated current-carrying capacity of 
the supply conductors shall be not less 
than the rated primary current of the 
welding machines. 

(c) For groups of welding machines, 
the rated current-carrying capacity of 
conductors may be less than the sum of 
the rated primary currents of the weld¬ 
ing machines supplied. The conductor 
rating shall be determined in each case 
according to the machine loading based 
on the use to be made of each welding 
machine and the allowance permissible 
in the event that all the w r elding ma¬ 
chines supplied by the conductors will 
not be in use at the same time. 

(d) In operations involving several 
welders on one structure, d.c. wielding 
process requirements may require the use 
of both polarities; or supply circuit 
limitations for a.c. welding may require 
distribution of machines among the 
phases of the supply circuit. In such cases 
no load voltages between electrode hold¬ 
ers will be 2 times normal in d.c. or 1, 
1.41, 1.73, or 2 times normal on a.c. ma¬ 
chines. Similar voltage differences will 
exist if both a.c. and d.c. welding are done 
on the same structure. 

(1) All d.c. machines shall be con¬ 
nected with the same polarity. 

(2) All a.c. machines shall be con¬ 
nected to the same phase of the supply 
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circuit and with the same instantaneous 
polarity. 

(4) Operation and maintenance .—(i) 
General. Workmen assigned to operate or 
maintain arc welding equipment shall 
be acquainted with the requirements of 
subparagraphs (b), (d), (e), and <f> of 
this section; if doing gas-shielded arc 
welding, also Recommended Safe Prac¬ 
tices for Gas-Shielded Arc Welding, 
A6.1—1966, American Welding Society. 

(ii) Machine hook up. Before start¬ 
ing operations all connections to the ma¬ 
chine shall be checked to make certain 
they are properly made. The work lead 
shall be firmly attached to the work; 
magnetic work clamps shall be freed 
from adherent metal particles of spatter 
on contact surfaces. Coiled welding cable 
shall be spread out before use to avoid 
serious overheating and damage to in¬ 
sulation. 

(iii) Grounding. Grounding of the 
welding machine frame shall be checked. 
Special attention shall be given to safety 
ground connections of portable machines. 

(iv) Leaks. There shall be no leaks 
of cooling water, shielding gas or engine 
fuel. 

(v) Switches. It shall be determined 
that proper switching equipment for 
shutting down the machine is provided. 

(vi) Manufacturers' instructions. 
Printed rules and instructions covering 
operation of equipment supplied by the 
manufacturers shall be strictly followed. 

(vii) Electrode holders. Electrode 
holders when not in use shall be so placed 
that they cannot make electrical contact 
with persons, conducting objects, fuel or 
compressed gas tanks. 

< viii) Electric shock. Cables with 
splices within 10 feet of the holder shall 
not be used. The welder should not coil 
or loop welding electrode cable around 
parts of his body. 

(lx) Maintenance, (a) The operator 
should report any equipment defect or 
safety hazard to his supervisor and the 
use of the equipment shall be discon¬ 
tinued until its safety has been assured. 
Repairs shall be made only by qualified 
personnel. 

( b ) Macliines which have become wet 
shall be thoroughly dried and tested be¬ 
fore being used. 

(c) Work and electrode lead cables 
should be frequently inspected for wear 
and damage. Cables with damaged in¬ 
sulation or exposed bare conductors shall 
be replaced. Joining lengths of work and 
electrode cables shall be done by the 
use of connecting means specifically in¬ 
tended for the purpose. The connecting 
means shall have insulation adequate 
for the service conditions, 

(c) Installation and operation of re - 
sistance welding equipment —(1) Gen- 
eral —(i) Installation. All equipment 
shall be installed by a qualified electri¬ 
cian in conformance with Subpart (s) 
of this part. Theere shall be a safety-type 
disconnecting switch or a circuit breaker 
or circuit interrupter to open each power 
circuit to the machine, conveniently 
located at or near the machine, so that 
the power can be shut off when the 
machine or its controls are to be serv¬ 
iced. 
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(ii) Therinal protection. Ignitron 
tubes used in resistance welding equip¬ 
ment shall be equipped with a thermal 
protection switch. 

(iii) Personnel. Workmen designated 
to operate resistance welding equipment 
shall have been properly instructed and 
judged competent to operate such equip¬ 
ment. 

(iv) Guarding. Controls of all auto¬ 
matic or air and hydraulic clamps shall 
be arranged or guarded to prevent the 
operator from accidentally activating 
them. 

(2) Spot and seam welding machines 
(nonportable )—(i) Voltage. All exter¬ 
nal weld initiating control circuits shall 
operate on low voltage, not over 120 
volts, for the safety of the operators. 

(ii) Capacitor welding. Stored energy 
or capacitor discharge type of resistance 
welding equipment and control panels 
involving high voltage (over 550 volts) 
shall be suitably insulated and protected 
by complete enclosures, all doors of 
which shall be provided with suitable in¬ 
terlocks and contacts wired into the con¬ 
trol circuit (similar to elevator inter¬ 
locks) . Such interlocks or contacts shall 
be so designed as to effectively interrupt 
power and short circuit all capacitors 
when the door or panel is open. A man¬ 
ually operated switch or suitable posi¬ 
tive device shall be installed, in addi¬ 
tion to the mechanical interlocks or 
contacts, as an added safety measure 
assuring absolute discharge of all 
capacitors. 

(iii) Interlocks. All doors and access 
panels of all resistance welding machines 
and control panels shall be kept locked 
and interlocked to prevent access, by un¬ 
authorized persons, to live portions of 
the equipment. 

(iv) Guarding. All press welding ma¬ 
chine operations, where there is a possi¬ 
bility of the operator's fingers being 
under the point of operation, shall be 
effectively guarded by the use of a device 
such as an electronic eye safety circuit, 
two hand controls or protection similar 
to that prescribed for punch press opera¬ 
tion, § 1910.217. All chains, gears, operat¬ 
ing bus linkage, and belts shall be 
protected by adequate guards, in ac¬ 
cordance w T ith § 1910.219. 

(v) Shields. The hazard of flying 
sparks shall be. wherever practical, elimi¬ 
nated by installing a shield guard of 
safety glass or suitable fire-resistant 
plastic at the point of operation. Addi¬ 
tional shields or curtains shall be in¬ 
stalled as necessary to protect passing 
persons from flying sparks. (See para¬ 
graph (e) (2) (i) (c) of this section.) 

(vi) Foot switches. All foot switches 
shall be guarded to prevent accidental 
operation of the machine. 

(vii> St op buttons. Two or more safety 
emergency stop buttons shall be provided 
on all special multispot welding ma¬ 
chines, including 2-post and 4-post weld 
presses. 

(viii) Safety pins. On large machines, 
four safety pins with plugs and recep¬ 
tacles (one in each corner) shall be pro¬ 
vided so that when safety pins are re¬ 
moved and inserted in the ram or platen, 
the press becomes inoperative. 


(ix) Grounding . Where technically 
practical, the secondary of all welding 
transformers used in multispot, projec¬ 
tion and seam welding machines shall be 
grounded. This may be done by per¬ 
manently grounding one side of the weld¬ 
ing secondary current circuit. Where not 
technically practical, a center tapped 
grounding reactor connected across the 
secondary or the use of a safety discon¬ 
nect switch in conjunction with the weld¬ 
ing control are acceptable alternates. 
Safety disconnect shall be arranged to 
open both sides of the line when welding 
current is not present. 

(3) Portable welding machines —(i) 
Counterbalance. All portable welding 
guns shall have suitable counterbalanced 
devices for supporting the guns, includ¬ 
ing cables, unless the design of the gun 
or fixture makes counterbalancing im¬ 
practical or unnecessary. 

(ii) Safety chains. All portable weld¬ 
ing guns, transformers and related equip¬ 
ment that is suspended from overhead 
structures, eye beams, trolleys, etc. shall 
be equipped with safety chains or cables. 
Safety chains or cables shall be capable 
of supporting the total shock load in the 
event of failure of any component of the 
supporting system. 

(iii) Clevis. When trolleys are used to 
support portable welding equipment, 
transformers, etc. they shall be equipped 
with suitable forged steel clevis for the 
attachment of safety chains. Each clevis 
shall be capable of supporting the total 
shock load of the suspended equipment 
in the event of trolley failure. 

(iv) Switch guards. All initiating 
switches, including retraction and dual 
schedule switches, located on the port¬ 
able welding gun shall be equipped witli 
suitable guards capable of preventing ac¬ 
cidental initiation through contact with 
fixturing, operator's clothing, etc. Ini¬ 
tiating switch voltage shall not exceed 
24 volts. 

(v) Moving holder. The movable hold¬ 
er, where it enters the gun frame, shall 
have sufficient clearance to prevent the 
shearing of fingers carelessly placed on 
the operating movable holder. 

(vi) Grounding. The secondary and 
case of all portable welding transformers 
shall be grounded. Secondary grounding 
may be by center tapped secondary or by 
a center tapped grounding reactor con¬ 
nected across the secondary. 

(4) Flash welding equipment. —(i) 
Ventilation and flash guard. Plash weld¬ 
ing machines shall be equipped with a 
hood to control flying flash. In cases of 
high production, where materials may 
contain a film of oil and where toxic ele¬ 
ments and metal fumes are given off, 
ventilation shall be provided in accord¬ 
ance with paragraph (f) of this section. 

(ii) Fire curtains. For the protection 
of the operators of nearby equipment, 
fire-resistant curtains or suitable shields 
shall be set up around the machine and 
in such a manner that the operators 
movements are not hampered. 

(5) Hazards and precautions. A job 
hazard analysis shall be made, by quali¬ 
fied personnel, of the operations to be 
performed on each welding machine to 
determine the safeguards and personal 
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protective equipment that shall be used 
for each job. 

1 . 6 ) Maintenance. Periodic inspection 
shall be made by qualified maintenance 
personnel, and records of the same main¬ 
tained. The operator shall be instructed 
to report any equpiment defects to Ills 
supervisor and the use of the equipment 
shall be discontinued until safety repairs 
have been completed. . 

(d) Fire prevention and protection — 

( 1 ) Basic precautions. For elaboration of 
these basic precautions and of the special 
precautions of subparagraph ( 2 ) of this 
paragraph as well as a delineation of the 
fire protection and prevention respon¬ 
sibilities of welders and cutters, their 
supervisors (including outside con¬ 
tractors) and those in management on 
whose property cutting and welding is 
to be performed, see. Standard for Fire 
Prevention in Use of Cutting and Weld¬ 
ing Processes, NFPA Standard 51B, 1962. 
The basic precautions for fire prevention 
in welding or cutting work are: 

<i) Fire hazards. If the object to be 
welded or cut cannot readily be moved, 
all movable fire hazards in the vicinity 
shall be taken to a safe place. 

(ii) Guards. U the object to be welded 
or cut cannot be moved and if all the 
file hazards cannot be removed, then 
guards shall be used to confine the heat, 
sparks, and slag, and to protect the im¬ 
movable fire hazards. 

CiU) Restrictums. If the requirements 
stated in subdivision <i) and (ii) of this 
subdivision cannot be followed then 
welding and cutting shall not be 
performed. 

■2) Special precautions. When the 
nature of the work to be performed falls 
within the scope of subdivision (ii) of 
this subdivision certain additional pre¬ 
cautions may be necessary: 

<i) Combustible material. Wherever 
there are floor openings or cracks in the 
flooring that cannot be closed, precau¬ 
tions shall be taken so that no readily 
combustible materials on the floor below 
will be exposed to sparks which might 
drop through the floor. The same pre¬ 
cautions shall be observed with regard to 
cracks or holes in walls, open doorw r ays 
and open or broken windows. 

<ii> Fire extinguishers. Suitable fire 
extinguishing equipment shall be main¬ 
tained in a state of readiness for instant 
use. Such equipment may consist of pails 
of water, buckets of sand, hose or port¬ 
able extinguishers depending upon the 
mature and quantity of the combustible 
material exposed. 

<iii) Fire watch. (a> Fire watchers 
shall be required whenever welding or 
cutting is performed in locations where 
omer than a minor fire might develop, 
or any of the following conditions exist: 
in u . Appreciable combustible material. 

, building construction or contents, 
closer than 35 feet to the point of 


(2) Appreciable combustibles a re more 
ian 35 feet away but are easily ignited 
by sparks. 


f * 3) ^L aU or floor openings within a 35- 
oot radius expose combustible material 

crw« a . cent areas including concealed 
^ paces in walls or floors. 


(4) Combustible materials are adja¬ 
cent to the opposite side of metal parti¬ 
tions, walls, ceilings, or roofs and are 
likely to be ignited by conduction or 
radiation. 

(b) Fire w r atellers shall have fire ex- 
ting uishing equipment readily available 
and be trained in its use. They shall be 
familiar with facilities for sounding an 
alarm in the event of a fire. They shall 
watch for fires in all exposed areas, try 
to extinguish them only when obviously 
within the capacity of the equipment 
available, or otherwise sound the alarm. 
A fire watch shall be maintained for at 
least a half hour after completion of 
welding or cutting operations to detect 
and extinguish possible smoldering fires. 

<iv) Authorization. Before cutting or 
w-elding is permitted, the area shall be 
inspected by the individual responsible 
for authorizing cutting and welding op¬ 
erations. He shall designate precautions 
to be followed in granting authorization 
to proceed preferably in the form of a 
W’ritten permit. 

(v) Floors. Where combustible mate¬ 
rials such as paper clippings, w^ood shav¬ 
ings, or textile fibers are on the floor, 
the floor shall be sw’ept clean for a radius 
of 35 feet. Combustible floors shall be 
kept wet, covered with damp sand, or 
protected by fire-resistant shields. Where 
floors have been wet down, personnel 
operating arc welding or cutting equip¬ 
ment shall be protected from possible 
shock. 

(vi) Prohibited areas. Cutting or weld¬ 
ing shall not be permitted in the follow¬ 
ing situations: 

(a) In areas not authorized by man¬ 
agement. 

(b) In sprinklered buildings while 
such protection is impaired. 

(c) In the presence of explosive at¬ 
mospheres (mixtures of flammable gases, 
vapors, liquids, or dusts with air), or ex¬ 
plosive atmospheres that may develop 
inside uncleaned or improperly prepared 
tanks or equipment which have previ¬ 
ously contained such materials, or that 
may develop in areas with an accumula¬ 
tion of combustible dusts. 

(d> In areas near the storage of large 
quantities of exposed, readily ignitible 
materials such as bulk sulfur, baled pa¬ 
per, or cotton. 

<vii) Relocation of combustibles. 
Where practicable, all combustibles shall 
be relocated at least 35 feet from the 
w'ork site. Where relocation is imprac¬ 
ticable, combustibles shall be protected 
with flameproofed covers or otherwise 
shielded with metal or asbestos guards or 
curtains. Edges of covers at the floor 
should be tight to prevent sparks from 
going under them. This precaution is 
also important at overlaps wiiere sev¬ 
eral covers are used to protect a large 
pile. 

(viii) Ducts. Ducts and conveyor sys¬ 
tems that might carry sparks to distant 
combustibles shall be suitably protected 
or shut down. 

<ix) Combustible walls. Where cut¬ 
ting or welding is done near walls, par¬ 
titions, ceiling or roof of combustible 
construction, fire-resistant shields or 


guards shall be provided to prevent 
ignition. 

(x) Noncombustible walls. If welding 
is to be done on a metal wall, partition, 
ceiling or roof, precautions shall be taken 
to prevent ignition of combustibles on 
the other side, due to conduction or radi¬ 
ation, preferably by relocating combusti¬ 
bles. Where combustibles are not relo¬ 
cated, a fire w^atch on the opposite side 
from the w r ork shall be provided. 

(xi) Combustible cover. Welding shall 
not be attempted on a metal partition, 
wall, ceiling or roof having a combustible 
covering nor on walls or partitions 
of combustible sandwich-type panel 
construction. 

(xii) Pipes. Cutting or welding on 
pipes or other metal in contact with com¬ 
bustible w'alls, partitions, ceilings or 
roofs shall not be undertaken if the work 
is close enough to cause ignition by 
conduction. 

(xiii) Mayiagemcnt. Management shall 
recognize its responsibility for the safe 
usage of cutting and welding equipment 
on its property and: 

(a) Based on fire potentials of plant 
facilities, establish areas for cutting and 
welding, and establish procedures for 
cutting and welding, in other areas. 

( b) Designate an individual responsi¬ 
ble for authorizing cutting and w f elding 
operations in areas not specifically de¬ 
signed for such processes. 

(c) Insist that cutters or w r elders and 
their supervisors are suitably trained in 
the safe operation of their equipment 
and the safe use of the process. 

id) Advise all contractors about flam¬ 
mable materials or hazardous conditions 
of w'hich they may not be aware. 

(xiv) Supervisor. The Supervisor: 

(a) Shall be responsible for the safe 
handling of the cutting or wielding 
equipment and the safe use of the cut¬ 
ting or welding process. 

(b) Shall determine the combustible 
materials and hazardous area present or 
likely to be present in the work location. 

(c) Shall protect combustibles from 
ignition by the following: 

<1) Have the work moved to a loca¬ 
tion free from dangerous combustibles. 

(2) If the work cannot be moved, have 
the combustibles moved to a safe dis¬ 
tance from the work or have the com¬ 
bustibles properly shielded against 
ignition. 

(3) See that cutting and welding are 
so scheduled that plant operations that 
might expose combustibles to ignition are 
not started during cutting or welding. 

id) Shall secure authorization for the 
cutting or welding operations from the 
designated management representative. 

(1) Shall determine that the cutter or 
welder secures his approval that condi¬ 
tions are safe before going ahead. 

(2) Shall determine that fire protec¬ 
tion and extinguishing equipment are 
properly located at the site. 

(3> Where fire watches are required, 
he shall see that they are available aA the 
site. 

(xv) Fire prevention precautions. 
Cutting or welding shall be permitted 
only in areas that are or have been made 
fire safe. Within the confines of an oper¬ 
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ating plant or building, cutting and weld¬ 
ing should preferably be done in a spe¬ 
cific area designed for such work, such 
as a maintenance shop or a detached 
outside location. Such areas should be of 
noncombustible or fire-resistive con¬ 
struction, essentially free of combustible 
and flammable contents, and suitably 
segregated from adjacent areas. When 
work cannot be moved practically, as in 
most construction work, the area shall be 
made safe by removing combustibles or 
protecting combustibles from ignition 
sources. 

(3) Welding or cutting containers—i i > 
Used containers. No welding, cutting, or 
other hot work shall be performed on 
used drums, barrels, tanks or other con¬ 
tainers until they have been cleaned so 
thoroughly as to make absolutely certain 
that there are no flammable materials 
present or any substances such as 
greases, tars, acids, or other materials 
subjected to heat, might produce flam¬ 
mable or toxic vapors. Any pipe lines or 
connections to the drum or vessel shall be 
disconnected or blanked. 

(ii) Venting and purging. All hollow 
spaces, cavities of containers shall be 
vented to permit the escape of air or 
gases before preheating, cutting or weld¬ 
ing. Purging with inert gas is recom¬ 
mended. 

(4) Confined spaces —(i) Accidental 
contact. When arc welding is to be sus¬ 
pended for any substantial period of 
time, such as during lunch or overnight, 
all electrodes shall be removed from the 
holders and the holders carefully located 
so that accidental contact cannot occur 
and the machine be disconnected from 
the power source. 

<ii) Torch valve. In order to eliminate 
the possibility of gas escaping through 
leaks or improperly closed valves, w r hen 
gas w T elding or cutting, the torch valves 
shall be closed and the gas supply to the 
torch positively shutoff at some point 
outside the confined area whenever the 
torch is not to be used for a substantial 
period of time, such as during lunch hour 
or overnight. Where practicable, the 
torch and hose shall also be removed 
from the confined space. 

(e> Protection of personnel —»1 > Gen¬ 
eral —(i) Railing. A welder or helper 
working on platforms, scaffolds, or run¬ 
ways shall be protected against falling. 
This may be accomplished by the use of 
railings, safety belts, life lines, or some 
other equally effective safeguards. 

(ii> Welding cable. Welders shall place 
welding cable and other equipment so 
that it is clear of passageways, ladders, 
and stairways. 

(2) Eye protection —(i) Selection. <a > 
Helmets or hand shields shall be used 
during all arc welding or arc cutting op¬ 
erations, Excluding submerged arc weld¬ 
ing. (joggles should also be worn during 
arc welding or cutting operations to pro¬ 
vide protection from injurious rays from 
adjacent work, and from flying objects. 
The goggles may have either clear or 
colored glass, depending upon the 
amount of exposure to adjacent welding 
operations. Helpers or attendants shall 
be provided with proper eye protection. 
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(t>) Goggles or other suitable eye pro¬ 
tection shall be used during all gas weld¬ 
ing or oxygen cutting operations. Spec¬ 
tacles without side shields, with suitable 
filter lenses are permitted for use during 
gas welding operations on light work, for 
torch brazing or for inspection. 

(c) All operators and attendants of re¬ 
sistance welding or resistance brazing 
equipment shall use transparent face 
shields or goggles, depending on the par¬ 
ticular job. to protect their faces or eyes, 
as required. 

(d) Eye protection in the form of suit¬ 
able goggles shall be provided where 
needed for brazing operations not covered 
in (a), (b), and (c) of this subdivision. 

(ii) Specifications for protectors, (a) 
Helmets and hand shields shall be made 
of a material which is an insulator for 
heat and electricity. Helmets, shields and 
goggles shall be not readily flammable 
and shall be capable of withstanding 
sterilization. 

( b ) Helmets and hand shields shall be 
arranged to protect the face, neck and 
ears from direct radiant energy from the 
arc. 

(c) Helmets shall be provided with 
filter plates and cover plates designed for 
easy removal. 

(d ) All parts shall be constructed of a 
material which will not readily corrode 
or discolor the skin. 

<e) Goggles shall be ventilated to pre¬ 
vent fogging of the lenses as much as 
practicable. 

(/) Cover lenses or plates should be 
provided to protect each helmet, hand 
shield or goggle filter lens or plate. 

< g) All glass for lenses and cover plate 
shall be tempered, substantially free from 
striae, air bubbles, waves and other flaws. 
Except w'hen a lens is ground to provide 
proper optical correction for defective 
vision, the front and rear surfaces of 
lenses and windows shall be smooth and 
parallel. 

Oi) Lenses shall bear some permanent 
distinctive marking by which the source 
and shade may be readily identified. 

<<) Tlie following is a guide for the 
selection of the proper shade numbers. 
These recommendations may be varied 
to suit the individual’s needs. 

Shade 


Welding operation No. 

Shielded metal-arc welding—Vi«-. 

ft-, %-j-inch electrodes- 10 

Gas-shielded arc welding (Nonfer- 
rous)— Viir, ft-. Rfo-inch elec¬ 
trodes _ 11 

Gas-shielded arc welding (ferrous) — 

lm-, % 2 -, y s -. % 2 -inch electrodes— 12 

Shielded metal-arc welding: 

rk w-. %a-, ft-inch electrodes_ 12 

"»ur. %-lnch electrodes- 14 

Atomic hydrogen welding_ 10-14 

Carbon arc welding—-- 14 

Soldering_ 2 

Torch brazing- 3 or 4 

Light cutting, up to 1 inch.. 3 or 4 

Medium cutting, 1 inch to 6 inches.. 4 or 5 

Heavy cutting, 6 inches and over- 5 or 6 

Gas welding (light) up to ft inch..— 4 or 5 
Gas welding (medium) ft inch to ft 

inch _ 5 or 6 

Gas welding (heavy) ft inch and 
over _ 6 or 8 


Note: In gas welding or oxygen cutting 
where the torch produces a high yellow light, 


it is desirable to use a filter or lens that ab¬ 
sorbs the yellow or sodium line in the visible 
light of the operation. 

(;> All filter lenses and plates shall 
meet the test for transmission of radiant 
energy prescribed in ANSI Z87.1-1968— 
American National Standard Practice for 
Occupational and Educational Eye and 
Pace Protection. 

(iii) Protection from arc welding rays. 
Where the work permits, the welder 
should be enclosed in an individual booth 
painted with a finish of low' reflectivity 
such as zinc oxide (an important fac¬ 
tor for absorbing ultraviolet radiations) 
and lamp black, or shall be enclosed 
with noncombustible screens similiarly 
painted. Booths and screens shall permit 
circulation of air at floor level. Workers 
or other persons adjacent to the welding 
areas shall be protected from the rays by 
noncombustible or flameproof screens or 
shields or shall be required to wear ap¬ 
propriate goggles. 

(3) Protective clothing —(i) General 
requirements. Employees exposed to the 
hazards created by welding, cutting, or 
brazing operations shall be protected by 
personal protective equipment in accord¬ 
ance with the requirements of § 1910.132. 
Appropriate protective clothing required 
for any welding operation will vary with 
the size, nature and location of the work 
to be performed. 

(ii) Specified protective clothing. Pro¬ 
tective means which may be employed 
are as follows: 

(a) Except when engaged in light 
work, all w r elders should wear flameproof 
gauntlet gloves. 

(b) Flameproof aprons made of 
leather, asbestos, or other suitable ma¬ 
terial may also be desirable as protec¬ 
tion against radiated heat and sparks. 

(c) Woolen clothing preferable to cot¬ 
ton because it is not so readily ignited 
and helps protect the welder from 
changes in temperature. Cotton clothing, 
if used, should be chemically treated to 
reduce its combustibility. All outer cloth¬ 
ing such as jumpers or overalls should be 
reasonably free from oil or grease. 

<d> Sparks may lodge in rolled-up 
sleeves or pockets of clothing, or cuffs 
of overalls or trousers. It is therefore rec¬ 
ommended that sleeves and collars be 
kept buttoned and pockets be eliminated 
from the front of overalls and aprons. 
Trousers or overalls should not be turned 
up on the outside. 

( e ) For heavy wwk. fire-resistant leg¬ 
gings, high boots, or other equivalent 
means should be used. 

(/) In production work a sheet metal 
screen in front of the worker’s legs can 
provide further protection against, sparks 
and molten metal in cutting operations. 

( 0 > Capes or shoulder covers made oi 
leather or other suitable materials should 
be worn during overhead welding or 
cutting operations. Leather skull caps 
may be worn under helmets to prevent 
head bums. 

(h) For overhead welding and cutting, 
or welding and cutting in extremely con¬ 
fined spaces, ear protection is sometimes 
desirable 

<j) Where there is exposure to sharp 
or heavy falling objects, or a hazard oi 
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bumping in confined spaces, hard hats 
or head protectors should be used. 

(4) Work in confined spaces —<i) Gen¬ 
eral. As used herein confined space is 
intended to mean a relatively small or re¬ 
stricted space such as a tank, boiler, 
pressure vessel, or small compartment 
of a ship. 

<ii> Ventilation. Ventilation is a pre¬ 
requisite to work in confined spaces. For 
ventilation requirements see paragraph 
if> of this section. 

(iii) Securing cylinders and machinery . 
When welding or cutting is being per¬ 
formed in any confined spaces the gas 
cylinders and welding machines shall be 
left on the outside. Before operations are 
started, heavy portable equipment 
mounted on wheels shall be securely 
blocked to prevent accidental movement. 

Uv) Lifelines. Where a welder must 
enter a confined space through a man¬ 
hole or other small opening, means shall 
be provided for quickly removing him in 
case of emergency. When safety belts and 
lifelines are used for this purpose they 
shall be so attached to the welder’s body 
that his body cannot be jammed in a 
small exit opening. An attendant with a 
preplanned rescue procedure shall be sta¬ 
tioned outside to observe the welder at 
all times and be capable of putting res¬ 
cue operations into effect. 

(v) Electrode removal. When arc weld¬ 
ing is to be suspended for any substan¬ 
tial period of time, such as during lunch 
or overnight, all electrodes shall be re¬ 
moved from the holders and the holders 
carefully located so that accidental con¬ 
tact cannot occur and the machine dis¬ 
connected from the power source. 

(vi) Gas cylinder shutoff. In order to 
to eliminate the possibility of gas escap¬ 
ing through leaks or improperly closed 
valves, when gas welding or cutting, the 
torch valves shall be closed and the 
fuel-gas and oxygen supply to the torch 
positively shut off at some point outside 
the confined area whenever the torch 
is not to be used for a substantial period 
to time, such as during lunch hour or 
overnight. Where practicable the torch 
and hose shall also be removed from the 
confined space. 

• vii) Warning sign. After welding op¬ 
erations are completed, the welder shall 
mark the hot metal or provide some other 
means of warning other workers. 

<f) Health protection and ventilation — 
<1> General —(i) Contamination. The re¬ 
quirements in this paragraph have been 
established on the basis of the following 
three factors in arc and gas welding 
which govern the amount of contamina¬ 
tion to which welders may be exposed: 

' a > Dimensions of space in which weld¬ 
ing is to be done (with special regard to 
height of ceiling). 

' b) Number of welders. 

<c) Possible evolution of hazardous 
fumes, gases, or dust according to the 
metals involved. 

‘ii> Ventilation. It is recognized that 
jn individual instances other factors may 
De involved in which case ventilation or 
respiratory protective devices should be 
Pi ovided as needed to meet the equivalent 
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requirements of this section. Such factors 
would include: 

< a ) Atmospheric conditions. 

<b) Heat generated. 

< c) Presence of volatile solvents. 

(iii) Screens. When welding must be 
performed in a space entirely screened 
on all sides, the screens shall be so ar¬ 
ranged that no serious restriction of 
ventilation exists. It is desirable to have 
the screens so mounted that they are 
about 2 feet above the floor unless the 
work is performed at so low a level that 
the screen must be extended nearer to 
the floor to protect nearby workers from 
the glare of welding. 

(iv) Maximum allowable concentra¬ 
tion. Local exhaust or general ventilating 
systems shall be provided and arranged 
to keep the amount of toxic fumes, gasses, 
or dusts below the maximum allowable 
concentration as specified in § 1910.93. 

(v) Precautionary labels. A number of 
potentially hazardous materials are em¬ 
ployed in fluxes, coatings, coverings, and 
filler metals used in welding and cutting 
or are released to the atmosphere during 
welding and cutting. These include but 
are not limited to the materials itemized 
in paragraphs (f) (5) through (12) of 
this section. The suppliers of welding 
materials shall determine the hazard, if 
any, associated with the use of their ma¬ 
terials in welding, cutting, etc. 

(a) All filler metals and fusible granu¬ 
lar materials shall carry the following 
notice, as a minimum, on tags, boxes, or 
other containers: 

Caution 

Welding may produce fumes and gases 
hazardous to health. Avoid breathing these 
fumes and gases. Use adequate ventilation. 
See ANSI Z49.1-1967 Safety In Welding and 
Cutting published by the American Welding 
Society. 

ib) Brazing (welding) filler metals 
containing cadmium in significant 
amounts shall carry the following notice 
on tags, boxes, or other containers: 

Warning 

CONTAINS CADMIUM—POISONOUS FUMES MAY BE 
FORMED ON HEATING 

Do not breathe fumes. Use only with ade¬ 
quate ventilation such as fume collectors, 
exhaust ventilators, or air-supplied respira¬ 
tors. See ANSI Z49.1-1967. 

If chest pain, cough, or fever develops after 
use caU physician immediately. 

Keep children away when using. 

(c) Brazing and gas welding fluxes 
containing fluorine compounds shall 
have a cautionary wording to indicate 
that they contain fluorine compounds. 
One such cautionary wording recom¬ 
mended by the American Welding Soci¬ 
ety for brazing and gas welding fluxes 
reads as follows: 

Caution 

CONTAINS FLUORIDES 

This flux when heated gives off fumes that 
may irritate eyes, nose and throat. 

1. Avoid fumes—use only in well-venti¬ 
lated spaces. 

2. Avoid contact of flux with eyes or skin. 

3. Do not take internally. 
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(2 • Ventilation for general welding 
and cutting —<i) General. Mechanical 
ventilation shall be provided when weld¬ 
ing or cutting Ls done on metals not cov¬ 
ered in subparagraphs (5) through (12) 
of this paragraph. (For specific materi¬ 
als. see the ventilation requirements of 
subpara graphs (5) through (12) of this 
paragraph.) 

(a) In a space of less than 10.000 cubic 
feet per welder. 

ib) In a room having a ceiling height 
of less than 16 feet. 

(c) In confined spaces or where the 
welding space contains partitions, bal¬ 
conies, or other structural barriers to the 
extent that they significantly obstruct 
cross ventilation. 

(ii) Minimum rate. Such ventilation 
shall be at the minimum rate of 2.000 
cubic feet per minute per w r elder, except 
where local exhaust hoods and boots as 
per subparagraph (3) of this paragraph, 
or airline respirators approved by the 
U.S. Bureau of Mines for such purposes 
are provided. Natural ventilation is con¬ 
sidered sufficient for welding or cutting 
operations w’here the restrictions in sub¬ 
division (i) of this subdivision are not 
present. 

<3) Local exhaust hoods and booths. 
Mechanical local exhaust ventilation 
may be by means of either of the 
following: 

(i) Hoods. Freely movable hoods in¬ 
tended to be placed by the welder as 
near as practicable to the work being 
welded and provided with a rate of air¬ 
flow sufficient to maintain a velocity in 
the direction of the hood of 100 linear 
feet per minute in the zone of welding 
when the hood is at its most remote dis¬ 
tance from the point of welding. The 
rates of ventilation required to accom¬ 
plish tliis control velocity using a 3-inch 
wide flanged suction opening are shown 
in the following table: 


Welding zone 

Minimum 
uir llow 1 
cubic feet/ 
minutes 

Duct 
dimeter, 
inches * 

4 to 6 inches from arc or torch.. 

150 

3 

(’• to M inches from ore or torch.. 

275 

m 

K (o H) inches from arc or torch. 
10 to 12 Indus from arc or 

425 

4,4 

torch.... 

GOO 

m 


* When brazing with cadmium bearing material* or 
when cutting on such materials Increased rates of wul na¬ 
tion may he required. 

* Nearest half-inch duct diameter bused on 4.000 feel 
per minute velocity in pipe. • 

(ii) Fixed enclosure. A fixed enclosure 
with a top and not less than two sides 
which surround the welding or cutting 
operations and with a rate of airflow 
sufficient to maintain a velocity away 
from the welder of not less than 100 
linear feet per minute. 

<4> Ventilation in confined spaces — 
<i> Air replacement. All welding and cut¬ 
ting operations carried on in confined 
spaces shall be adequately ventilated to 
prevent the accumulation of toxic mate¬ 
rials or possible oxygen deficiency. Tliis 
applies not only to the welder but also 
to helpers and other personnel in the 
immediate vicinity. All air replacing that 
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withdrawn shall be clean and respirable. 

<ii) Airline respirators. such cir¬ 
cumstances where it is impossible to pro¬ 
vide such ventilation, airline respirators 
or hose masks approved by the US. 
Bureau of Mines for this purpose shall 
be used. 

(iii > Self-contained units. In areas im¬ 
mediately hazardous to life, hose masks 
with blowers or self-contained breathing 
equipment shall be used. The breathing 
equipment shall be approved by the U.S. 
Bureau of Mines. 

(iv) Outside helper. Where welding 
operations are carried on in confined 
spaces and where welders and helpers are 
provided with hose masks, hose masks 
with blowers or self-contained breathing 
equipment approved by the U.S. Bureau 
of Mines, a w y orker shall be stationed on 
the outside of such confined spaces to in¬ 
sure the safety of those working within. 

(v) Oxygen for ventilation. Oxygen 
shall never be used for ventilation. 

<5) Fluorine compounds —(i) General. 
In confined spaces, welding or cutting 
involving fluxes, coverings, or other 
materials which contain fluorine com¬ 
pounds shall be done in accordance with 
subparagraph (4) of this paragraph. A 
fluorine compound is one that contains 
fluorine, as an element in chemical com¬ 
bination, not as a free gas. 

(ii) Maximum allowable concentra¬ 
tion. The need for local exhaust ventila¬ 
tion or airline respirators for wielding or 
cutting in other than confined spaces 
will depend upon the individual circum¬ 
stances. However, experience has shown 
such protection to be desirable for fixed- 
location production welding and for all 
production welding on stainless steels. 
Where air samples taken at the welding 
location indicate that the fluorides liber¬ 
ated are below the maximum allowable 
concentration, such protection is not 
necessary. 

<6) Zinc —(i) Confined spaces. In con¬ 
fined spaces welding or cutting involving 
zinc-bearing base or filler metals or 
metals coated with zinc-bearing mate¬ 
rials shall be done in accordance with 
subparagraph (4) of this paragraph. 

(ii) Indoors. Indoors, welding or cut¬ 
ting involving zinc-bearing base or filler 
metals coated with zinc-bearing mate¬ 
rials shall be done in accordance with 
subparagraph (3) of this paragraph. 

<7> Lead —ri) Confined spaces. In 
confined spaces, welding involving lead- 
base metals (erroneously called lead¬ 
burning) shall be done in accordance 
with subparagraph (4) of this* para¬ 
graph. 

(ii) Indoors. Indoors, welding involv¬ 
ing lead-base metals shall be done in ac¬ 
cordance with subparagraph (3) of this 
paragraph. 

(iii) Local ventilation. In confined 
spaces or indoors, welding or cutting in¬ 
volving metals containing lead, other 
than as an impurity, or involving metals 
coated with lead-bearing materials, in¬ 
cluding paint shall be done using local 
exhaust ventilation or airline respirators. 
Outdoors such operations shall be done 
using respiratory protective equipment 
approved by the U.S. Bureau of Mines 
for such purposes. In all cases, workers 


in the immediate vicinity of the cutting 
operation shall be protected as necessary 
by local exhaust ventilation or airline 
respirators. 

(8> Beryllium. Welding or cutting in¬ 
doors, outdoors, or in confined spaces in¬ 
volving beryllium-containing base or 
filler metals shall be done using local ex¬ 
haust ventilation and airline respirators 
unless atmospheric tests under the most 
adverse conditions have established that 
the workers’ exposure is witliin the ac¬ 
ceptable concentrations defined by 
$ 1910.93. In all cases, workers in the im¬ 
mediate vicinity of the welding or cut¬ 
ting operations shall be protected as 
necessary by local exhaust ventilation 
or airline respirators. 

<9» Cadmium. —(i) General. Welding 
or cutting indoors or in confined spaces 
involving cadmium-bearing or cadmium- 
coated base metals shall be done using 
local exhaust ventilation or airline res¬ 
pirators unless atmospheric tests under 
the most adverse conditions have estab¬ 
lished that the workers’ exposure is 
within the acceptable concentrations de¬ 
fined by § 1910.93. Outdoors such opera¬ 
tions shall be done using respiratory pro¬ 
tective equipment such as fume respi¬ 
rators approved by the U.S. Bureau of 
Mines for such purposes. 

(ii) Confined space. Welding (braz¬ 
ing) involving cadmium-bearing filler 
metals shall be done using ventilation as 
prescribed in paragraph (3) or (4) of 
this paragraph if the work is to be done 
in a confined space. 

(10) Mercury. Welding or cutting in¬ 
doors or in a confined space involving 
metals coated with mercury-bearing ma¬ 
terials including paint, shall be done us¬ 
ing local exhaust ventilation or airline 
respirators unless atmospheric tests 
under the most adverse conditions have 
established that the workers’ exposure is 
within the acceptable concentrations de¬ 
fined by § 1910.93. Outdoors such opera¬ 
tions shall be done using respiratory pro¬ 
tective equipment approved by the U.S. 
Bureau of Mines for such purposes. 

(11) Cleaning compounds —(i) Manu¬ 
facturer’s instructions. In the use of 
cleaning materials, because of their pos¬ 
sible toxicity or flammability, appropri¬ 
ate precautions such as manufacturers 
instructions shall be followed. 

(11) Degreasing. Degreasing or other 
cleaning operations involving chlori¬ 
nated hydrocarbons shall be so located 
that no vapors from these operations will 
reach or be drawn into the atmosphere 
surrounding any welding operation. In 
addition, trichloroethylene and perchlor- 
ethylene should be kept out of atmos¬ 
pheres penetrated by the ultraviolet 
radiation of gas-shielded w r elding 
operations. 

(12) Cutting of stainless steels. Oxygen 
cutting, using either a chemical flux or 
iron powder or gas-shielded arc cutting 
of stainless steel, shall be done using me¬ 
chanical ventilation adequate to remove 
the fumes generated. 

(13) First-aid equipment. First-aid 
equipment shall be available at all times. 
On every shift of welding operations 
there should be present employees 
trained to render first aid. AH injuries 


shall be reported as soon as possible for 
medical attention. First aid shall be 
rendered until medical attention can be 
provided. 

(g) Industrial applications — (l) 
Transmission pipeline —(i) General. The 
requirements of paragraphs (b), (e), and 
(f) of this section shall be observed. 

(ii) Field shop operations. Where field 
shop operations are involved for fabri¬ 
cation of fittings, river crossings, road 
crossings, and pumping and compressor 
stations the requirements of paragraphs 
(a), (b), (d), (e), and (f) of this sec¬ 
tion shall be observed. 

(iii) Electric shock. When arc weld¬ 
ing is performed in wet conditions, or 
under conditions of high humidity, spe¬ 
cial protection against electric shock 
shall be supplied. 

(iv) Pressure testing. In pressure 
testing of pipelines, the workers and the 
public shall be protected against injury 
by the blowing out of closures or other 
pressures restraining devices. Also, pro¬ 
tection shall be provided against expul¬ 
sion of loose dirt that may have become 
trapped in the pipe. 

(v) Construction standards. The 
wielded construction of transmission 
pipelines shall be conducted in accord¬ 
ance with the Standard for Welding 
Pipe Lines and Related Facilities, API 
Std.1104-1968. 

(vi) Flammable substance lines. The 
connection, by welding, of branches to 
pipelines carrying flammable substances 
shall be performed in accordance with 
Welding or Hot Tapping on Equipment 
Containing Flammables. API Std. PSD 
No. 2201-1963. 

(vii> X-ray inspection. The use of 
X-rays and radioactive isotopes for the 
inspection of welded pipeline joints shall 
be carried out in conformance with the 
American National Standard Safety 
Standard for Non-Medical X-ray and 
Sealed Gamma-Ray Sources, ANSI 
Z54.1-1963. 

(2) Mechanical piping systems — <i) 
General. The requirements of para¬ 
graphs (a), (b), (d), (e), and (f> of 
this section shall be observed. 

(ii) X-ray inspection. The use of 
X-rays and radioactive isotopes for the 
inspection of welded piping joints shall 
be in conformance with the American 
National Standard Safety Standard for 
Non-Medical X-ray and Sealed Gamma- 
Ray Sources. ANSI Z54.1-1963. 

§ 1910.253 Sources of standard*. 

Source 

ANSI Z49.1-1967. Safety m 
Welding and Cutting. 

(a) NFPA—51-1969, Welding 
and Cutting Oxygen Fuel Gas 
Systems. 

(b) ANSI Z-49.1 1967, Safety 

in Welding and Cutting. 

(c) NFPA 51B 1962. Cutting 
and Welding Processes. 

(d) 41 CFR 50-204.7. 

§ 1910.254 Standards organizations. 

Specific standards of the following or¬ 
ganizations have been referenced in this 
subpart. Copies of the referenced stand¬ 
ards may be obtained from the issuing 
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organizations. The names and addresses 
of the issuing organizations are as fol¬ 
lows: 

(a) American National Standards Insti¬ 
tute (ANSI), 1430 Broadway, New York, NY 

10018. 

(b) National Fire Protection Association 
(NFPA), 60 Batterymarch Street, Boston, 
MA 02110. 

(c) Compressed Association, Inc., 500 
Fifth Avenue, New York, NY 10036. 

(d) American Petroleum Institute, 1801 
K Street NW., Washington, DC 20006. 

(e) American Welding Society, 444 Madi¬ 
son Avenue, New York. NY 10022. 

(f) Rubber Manufacturers Association, 
345 East 47tb Street. New York, NY 10017. 

Subpart R—Special Industries 

§ 1910.261 Pulp, paper, and paperboard 
mills. 

(a) General requirements —(1) Appli¬ 
cation. This section applies to establish¬ 
ments where pulp, paper, and paper- 
board are manufactured and converted. 
Tliis section does not apply to logging 
and the transportation of logs to pulp, 
paper, and paperboard mills. 

(2) Standards incorporated by refer¬ 
ence. Standards covering issues of occu¬ 
pational safety and health which have 
general application without regard to 
any specific industry are incorporated by 
reference in paragraphs (b) through (m) 
of this section and in subparagraphs (3) 
and (4) of this paragraph and made ap¬ 
plicable under this section. Such stand¬ 
ards shall be construed according to the 
rules set forth in § 1910.05. 

(3) General incorporation of stand¬ 
ards. Establishments subject to this sec¬ 
tion shall comply with the following 
standards of the American National 
Standards Institute: 

(i) Practice for Industrial Lighting, 
All.l—1965 (R-1970). 

(ii) Safety Requirements for Floor 
and Wall Openings, Railings, and Toe 
Boards, A12.1—1967. 

<iii) Scheme for the identification of 
Piping Systems. A13.1—1956. 

(iv) Safety Code for Portable Wood 
Ladders, A14.1—1968. 

(v) Safety Code for Portable Metal 
Ladders A14.2—1956. 

< vi) Safety Code for Fixed Ladders, 
A14.3—1956. 

<vii) Safety Code for Elevators, 
Dumbwaiters, and Moving Walks, 
A17.1—1965. including Supplements 
A17.1a—1967, A17.1b—1968, A17.1C— 

1969, and A17.1d—1970. 

r viii) Practice for the Inspection of 
Elevators ^Inspector's Manual), A17.2— 
i960, including Supplements A17.2a— 
1965 and A17.2b—1967. 

(ix) Safety Code for Mechanical 
Power-Transmission Apparatus, B15.1— 
1953 (Reaffirmed 1958). 

(x * Safety Code for Conveyors, Cable- 
ways, and Related Equipment, B20.1— 
1957. 

<xi) Safety Code for Cranes. Derricks, 
and Hoists, B30.2—-1943 (Reaffirmed 
1968 and partially revised by B30.2.0— 
1967 and B30.5—1968>. 


(xii) Overhead and Gantry Cranes, 
B30.2.0—1967 (Partial Revision of 
B30.2—1943). 

(xiii) Crawler, Locomotive, and Truck 
Cranes, B30.5—1968 (Partial Revision of 
B30.2—1943). 

(xiv) Power Piping, B31.1.0—1967 and 
addenda B31.10a—1969. Fuel Gas Piping, 
B31.2—1968. 

(xv) Safety Code for Powered Indus¬ 
trial Trucks, B56.1—1969. 

(xvi) Identification of Gas-Mask 
Canisters. K13.1—1967. 

(xvii) Safety Code for Woodworking 
Machinery, 01.1—1954 (Reaffirmed 
1961). 

(xviii) Requirements for Sanitation 
in Places of Employment, Z4.1—1968. 

(xix) Safety Code for Ventilation and 
Operation of Open-Surface Tanks, 
Z9.1—1951. 

(xx ) Fundamentals Governing the De¬ 
sign and Operation of Local Exhaust 
Systems, Z9.2—1960. 

(xxi) Prevention of Sulfur Fires and 
Explosions, Z12.12—1968. 

(xxii) Method of Measurement of 
Real-Ear Attenuation of Ear Protectors 
at Threshold, Z24.22—1957. 

(xxiii) Installation of Blower and Ex¬ 
haust Systems for Dust, Stock, and Vapor 
Removal or Conveying, Z33.1—1961. 

(xxiv) Specifications for Accident Pre¬ 
vention Signs, Z35.1—1968. 

(xxv) Practice for Occupational and 
Educational Eye and Face Protection, 
Z87.1—1968 (Partial Revision of Z2.1— 
1959). 

(xxvi) Practices for Respiratory Pro¬ 
tection, Z88.2—1969. 

(xxvii) Safety Requirements of In¬ 
dustrial Head Protection, Z89.1—1969. 

(4) Other standards. The following 
standards shall be considered standards 
under this section: 

(1) ASME Boiler and Pressure Vessel 
Code, Section VIII, Unfired Pressure Ves¬ 
sels. including addenda 1969. 

(ii) Building Exits Code for Life Safe¬ 
ty from Fire, NFPA 101—1970. 

(iii) Safety in the Handling and Use of 
Explosives. IME Pamphlet No. 17, July 
1960, Institute of Makers of Explosives. 

<b> Safe practices —(I) Guards. All 
driving mechanisms, power-transmission 
apparatus, and prime movers shall be 
constructed, guarded, and used in con¬ 
formity with American National Stand¬ 
ard B15.1—1963 (Reaffirmed 1958). 

(2) Personal protective clothing and 
equipment. Foot protection, shin-guards, 
hard hats, noise attenuation devices, or 
other personal protective clothing and 
equipment shall be worn when the extent 
of the hazard Is such as to warrant their 
use. Such equipment shall be worn when¬ 
ever specifically required by other para¬ 
graphs of this section. All equipment 
shall be maintained in accordance with 
applicable American National Standards. 
Respirators, goggles, and protective 
masks, rubber gloves, rubber boots, and 
other such equipment shall be cleaned 
and disinfected before being used by an¬ 
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other employee. Eye, head, respiratory, 
and ear protection, where specified, shall 
conform to American National Stand¬ 
ards Z24.22—1957, Z87.1—1968. Z88.2— 
1969, and Z89.1—1969. 

(3) Floors and platforms. Floors, plat¬ 
forms, and work surfaces shall be main¬ 
tained in accordance with American Na¬ 
tional Standard A12.1—1967. 

(4) Lockouts. Devices such as padlocks 
shall be provided for locking out the 
source of power at the main disconnect 
switch. Before any maintenance, inspec¬ 
tion, cleaning, adjusting, or servicing of 
equipment (electrical, mechanical, or 
other) that requires entrance into or 
close contact with the machinery or 
equipment, the main power disconnect 
switch or valve, or both, controlling its 
source of power or flow of material, shall 
be locked out or blocked off with pad¬ 
lock. blank flange, or similar device. 

(5) Vessel entering. Lifelines and safe¬ 
ty harness shall be worn by anyone en¬ 
tering closed vessels, tanks, ship bins, 
and similar equipment, and a person shall 
be stationed outside in a position to han¬ 
dle the line and to summon assistance 
in case of emergency. The air in the ves¬ 
sels shall be tested for oxygen deficiency 
and the presence of both toxic and ex¬ 
plosive gases and vapors, before entry 
into closed vessels, tanks, etc., is per¬ 
mitted. Self-contained air- or oxygen- 
supply masks shall be readily available 
in case of emergency. Work shalknot be 
done on equipment under conditions 
where an injury would result if a valve 
were unexpectedly opened or closed un¬ 
less the valve has been locked in a safe 
position. 

(6) Industrial power trucks. All indus¬ 
trial power truck operations shall con¬ 
form to American National Standard 
B56.1-1969. All forklift trucks shall be 
provided with overhead guards. All 
guards shall be designed in compliance 
with American National Standard 
B56.1—1969. Design requirements shall 
provide protection for the liquid petrole¬ 
um tank. 

<7) Emergency lighting. Emergency 
lighting shall be provided wherever it is 
necessary for employees to remain at 
their machines or stations to shut down 
equipment in case of power failure. 
Emergency lighting shall be provided at 
stairways and passageways or aisleways 
used by employees for emergency exit 
in case of power failure. Emergency 
lighting shall be provided in all plant 
first aid and medical facilities. 

(c) Handling- and storage of pulp- 
wood and pulp chips —<1) Handling 
pulpwood with forklift trucks. Where 
large forklift trucks, or lift trucks with 
clam-jaws, are used in the yard, the op¬ 
erator’s enclosed cab shall be provided 
with an escape hatch, whenever the 
hydraulic arm blocks escape through the 
side doors. 

(2> Handling pulpwood with cranes 
or stackers . (i) Where locomotive cranes 
are used for loading or unloading pulp¬ 
wood, the pulpwood shall be piled so as 
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to allow a clearance of not less than 24 
inches between the pile and the end of 
the cab of any locomotive crane in use, 
when the cab is turned in any working 
position. 

(ii) The minimum distance of the 
pulpwood pile from the centerline of a 
standard-gage track shall be main¬ 
tained at not less than 8ft feet. 

(iii) Logs shall be piled in an orderly 
and stable manner, with no projection 
into walkways or roadways. 

(iv) Railroad cars shall not be spotted 
on tracks adjacent to the locomotive 
cranes unless a 24-inch clearance is 
maintained, as required in subdivision 

(i) of this subparagraph. 

< v) The handling and storage of other 
materials shall conform to subdivisions 

(i) and (ii) of this subparagraph with 
respect to clearance. 

(vi) Equipment and practices shall 
conform to American National Stand¬ 
ards B30.2—1943 (Reaffirmed 1968) and 
B30.2.0—1967. 

(vii) Personal protective equipment 
for such uses as foot, head, and eye pro¬ 
tection shall be required for workers on 
a job basis. 

(viii) No person shall be permitted to 
walk beneath a suspended load, bucket, 
or hook. 

<3> Handling pulpwood from ships. 

(i) Ladders and gangplanks with rail¬ 
ings to boat docks shall meet the re¬ 
quirements of American National Stand¬ 
ards A12.1—1967, A14.1—1968, A14.2— 
1956, and A14.3—1956, and shall be 
securely fastened in place. 

(ii) The hatch tender shall be re¬ 
quired to signal the hoisting engineer 
to move the load only after the men 
working in the hold are in the clear. 

(iii > The air in the ship’s hold, tanks, 
or closed vessels shall be tested for 
oxygen deficiency and for both toxic and 
explosive gases and vapors. 

<4> Handling pulpwood from flatcars 
and all other railway cars, (i) Railroad 
flatcars for the conveyance of pulpwood 
loaded parallel to the length of the car 
shall be equipped with safety-stake 
pockets. 

<ii) Where pulpwood is loaded cross¬ 
wise on a flatcar sufficient stakes of sizes 
not smaller than 4 by 4 inches shall be 
used to prevent the load from shifting. 

(iii) When it is necessary to cut 
stakes, those on the unloading side 
should be partially cut through first, and 
then the binder wires cut on the oppo¬ 
site side. Wire cutters equipped with long 
extension handles shall be used. No per¬ 
son shall be permitted along the dump¬ 
ing side of the car after the stakes have 
been cut. 

(iv) When steel straps without stakes 
are used, the steel straps shall be cut 
from a safe area to prevent employees 
from being struck by the falling logs. 

(v) Flatcars and all other cars shall 
be chocked during unloading. Where 
equipment is not provided with hand 
brakes, rail clamping chocks shall be 
used. 

(vi) A derail shall be used to prevent 
movement of other rail equipment into 
cars where persons are working. 
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(5) Handling pulpwood from trucks. 

(i) Cutting of stakes and binder wires 
shall be done in accordance with sub- 
paragraph 4 (iii) of this paragraph. 

(ii) Where binder chain and steel 
stakes are used, the binder chains shall 
be released and the stakes tripped from 
the opposite side of the load spillage. 

(iii) Where binder chains and crane 
slings are used, the crane slings shall be 
attached and taut before the binder 
chains are released. The hooker shall see 
that the helper is clear before signaling 
for the movement of the load. 

(6) Handling pulp chips from railway 
cars, (i) All cars shall be securely fas¬ 
tened in place and all employees in the 
clear before dumping is started. 

(ii) Personal protective equipment for 
such uses as foot, head, and eye protec¬ 
tion shall be provided, and employees 
shall wear the equipment when working 
in the woodyard. Ear protection shall be 
provided when the noise level may be 
harmful. 

(7) Handling pulp chips from trucks 
and trailers. <i) All trucks and trailers 
shall be securely fastened in place and 
all employees in the clear before 
dumping is started. 

(ii) Personal protective equipment 
shall be in accordance with subparagraph 
(6> (ii) of tliis paragraph. 

(8) Cranes, (i) Crane boom and load 
capacities as specified by the manufac¬ 
turer shall be posted in the cab of the 
crane in accordance with American Na¬ 
tional Standards B30.2—1943 (reaffirmed 
1968) and B30.2.0—1967. 

(ii) A safety device such as a heavy 
chain or cable at least equal in strength 
to the lifting cables shall be fastened to 
the boom and to the frame of the boom 
crane (if it is other than locomotive) at 
the base. Alternatively, a telescoping 
safety device shall be fastened to the 
boom and to the cab frame, so as to 
prevent the boom from snapping back 
over the cab in the event of lifting cable 
breakage. 

(iii) A Crane shall not be operated 
where any part thereof may come within 
10 feet of overhead powerlines (or other 
overhead obstructions > unless the power¬ 
lines have been deenergized. The boom 
shall be painted bright yellow from and 
including the head sheave to a point 6 
feet down the boom towards the cab. 

(iv) Standard signals for the opera¬ 
tion of cranes shall be established for all 
movements of the crane, in accordance 
with American National Standards 
B30.2—1943 (reaffirmed 1968) and 
B30.2.0—1967. 

(v) Only one member of the crew sliall 
be authorized to give signals to the crane 
operator. 

(vi) All cranes shall be equipped with 
a suitable w arning device such as a horn 
or whistle. 

(vii) A sheave guard shall be provided 
beneath the head sheave of the boom. 

(9) Traffic warning sigiis or signals. 
(i) A flagman shall direct the movement 
of cranes or locomotives being moved 
across railroad tracks or roads, and at 
any points where the vision of the opera¬ 
tor is restricted. The flagman must al¬ 


ways remain in sight of the operator 
when the crane or locomotive is in mo¬ 
tion. The blue flag policy shall be used to 
mark stationary cars day and night. This 
policy shall include marking the track 
in advance of the spotted cars (flag for 
daytime, light for darkness). 

(ii) After cars are spotted for loading 
or unloading, warning flags or signs shall 
be placed in the center of the track at 
least 50 feet away from the cars and a 
derail set to protect workmen in the car. 

(10) Illumination. Artificial illumina¬ 
tion shall be provided when loading or 
unloading is performed after dark, in 
accordance with American National 
Standard All.1—1965 (R—1970). 

(11) Bridge or dock plates. The con¬ 
struction and use of bridge or dock plates 
shall conform to requirements of Ameri¬ 
can National Standard B56.1—1969. 

(12) Barking devices. When barking 
drums are employed in the yard, the 
requirements of paragraph (e) (12) of 
tliis section shall apply. 

(13) Hand tools. Handles of wood 
hooks shall be locked to the shank to 
prevent them from rotating. 

(14) Removal of pulpwood . (i) The 
ends of a woodpile shall be properly 
sloped and cross-tiered into the pile. Up¬ 
right poles shall not be used at the ends 
of woodpiles. To knock down wood from 
the woodpile. mechanical equipment shall 
be used to permit employees to keep in 
the clear of loosened wood. 

(ii) If dynamite is used to loosen Uie 
pile, only authorized personnel shall be 
permitted to handle and discharge the 
explosive. An electric detonator is pref¬ 
erable for firing: if a fuse is used, it shall 
be an approved safety fuse with a burn¬ 
ing rate of not less than 120 seconds per 
yard and a minimum length of 3 feet, 
in accordance with Safety in the Han¬ 
dling and Use of Explosives. IME Pam¬ 
phlet No. 17, July 1960. 

(15) Belt conveyors, (i) The sides of 
the conveyor shall be constructed so that 
the wood will not fall off. 

(ii) Where conveyors cross passage¬ 
ways or roadways, a horizontal platform 
shall be provided under the conveyor ex¬ 
tending out from the sides of the con¬ 
veyor a distance equal to 1ft times the 
length of the wood handled. The plat¬ 
form shall extend the width of the road 
plus 2 feet on each side and shall be kept 
free of wood and rubbish. The edges of 
the platform shall be provided with toe- 
boards or other protection to prevent 
wood from falling, in accordance with 
American National Standard A12.1— 
1967. 

(iii) All conveyors for pulpwood shall 
have the inrunning nips between chain 
and sprockets guarded; also, turning 
drums shall be guarded. 

(iv) Every belt conveyor shall have an 
emergency stop cable extending the 
length of the conveyor so that it may be 
stopped from any location along the line, 
or conveniently located stop buttons 
within 10 feet of each work station, in 
accordance with American National 
Standard B20.1—1957. 

(16) Signs. Where conveyors cross 
walkways or roadways In the yards, signs 
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reading ‘‘Danger—Overhead Conveyor'* 
or an equivalent warning shall be 
erected, in accordance with American 
National Standard Z35.1—1968. 

<d> Handling and storage of raw ma¬ 
terials other than pulpwood or pulp 
chips —(1) Personal protective equip¬ 
ment. (i) Whenever possible, all dust, 
fumes, and gases incident to handling 
materials shall be controlled at the 
source, in accordance with American 
National Standard Z9.2—1960. Where 
control at the source is not possible, res¬ 
pirators with goggles or protective masks 
shall be provided, and employees shall 
wear them when handling alum, clay, 
soda ash, lime, bleach powder, sulfur, 
chlorine, and similar materials, and 
when opening rag bales. 

(ii) When handling liquid acid or al¬ 
kali, workmen shall be provided with 
approved eye and face protection and 
protective clothing, in accordance with 
American National Standard Z87.1— 
1968. 

(2) Clearance, (i) When materials 
are being piled inside a building and 
upon platforms, an aisle clearance at 
least 3 feet greater than the widest truck 
in use shall be provided. 

(ii) Baled paper and rags stored in¬ 
side a building shall not be piled closer 
than 18 inches to walls, partitions, or 
sprinkler heads. 

<3) Piling and unpiling pulp. (i> Piles 
of wet lap pulp «unless palletized) shall 
be stepped back one-half the width of 
the sheet for each 8 feet of pile height. 
Sheets of pulp shall be interlapped to 
make the pile secure. Pulp shall not be 
piled over pipelines to jeopardize pipes, 
or so as to cause overloading of floors, 
or to within 18 inches below sprinkler 
heads. 

fii) Piles of pulp shall not be under¬ 
mined when being unpiled. 

<iii> Floor capacities shall be clearly 
marked on all floors. 

<4) Chocking rolls, (i) Where pulp or 
paper rolls are of uniform size, cribbing 
should be constructed to keep rolls from 
moving. 

<ii> Where rolls are pyramided two or 
more high, chocks shall be installed be¬ 
tween each roll on the floor and at every 
row\ The face of each chock should be 
formed on a radius to conform to the 
average roll size in use. Where pulp and 
paper rolls are stored on smooth floors in 
processing areas, rubber chocks with 
w ooden core shall be used. 

•iii) When rolls are decked two or 
more high, the bottom rolls shall be 
chocked on each side to prevent shifting 
m either direction. 

( iv» A supply of portable roll chocks 
should be available to be used where 
there are gaps in the bottom row* of rolls. 
These should be as light as possible while 
still providing maximum blocking effect. 

( e) Preparing pulpwood —(1) Gang 
nnd slasher saws. A guard shall be pro¬ 
vided in front of all gang and slasher 
saws to protect workers from wood 
thrown by saws. A guard shall be placed 
over tail sprockets. 

<2> Slasher tables. Saws shall be 
and power switches shall be 
ocxed out and tagged whenever it is 


RULES AND REGULATIONS 

necessary for any person to be on the 
slasher table. 

(3) Slasher drive belts , pulleys, and 
shafts. All belts, pulleys, and shafts shall 
be guarded in accordance with Ameri¬ 
can National Standard B15.1—1955 (Re¬ 
affirmed 1958). 

(4) Runway to the jack ladder. The 
runway from the pond or unloading dock 
to the table shall be protected with 
standard handrails and toeboards. In¬ 
clined portions shall have cleats or equiv¬ 
alent nonslip surfacing, in accordance 
with American National Standard 
A12.1—1967. Protective equipment shall 
be provided for persons working over 
water. 

(5) Guards below table. Where not 
protected by the frame of the machine, 
the underside of the slasher saws shall be 
enclosed with guards. 

(6) Conveyors. The requirements of 
paragraph (c)(15)(iv) of this section 
shall apply. 

(7) Circular saws (hot slasher saws). 
Saws shall be provided with standard 
guards, in accordance with American 
National Standard 01.1—1954 (Reaf¬ 
firmed 1961). 

(8) Barker feed. Each barker shall be 
equipped with a feed and turnover device 
which will make it unnecessary for the 
operator to hold a bolt or log by hand 
during the barking operation. Eye. ear, 
and head protection shall be provided for 
the operator, in accordance with para¬ 
graph (b)(2) of this section. 

(9) Guards. A guard shall be installed 
around barkers to confine flying parti¬ 
cles, in accordance with American Na¬ 
tional Standard B15.1—1953 (Reaffirmed 
1958>. 

(10) Stops. All control devices shall be 
locked out and tagged when knives are 
being changed. 

(11) Speed governor. Water wheels, 
when directly connected to marker disks 
or grinders, shall be provided with speed 
governors, if operated with gate wide 
open. 

<12) Continuous barking drums, (i) 
When platforms or floors allow access to 
the sides of the drums, a standard railing 
shall be constructed around the drums. 
When two or more drums are arranged 
side by side, proper walkways with stand¬ 
ard handrails shall be provided between 
each set. in accordance with paragraph 
(b)(3) of this section. 

(ii> Sprockets and chains, gears, and 
trunnions shall have standard guards, hi 
accordance with paragraph (b)(1) of 
this section. 

(iii) Whenever it becomes necessary 
for a workman to go within a drum, the 
driving mechanism shall be locked and 
tagged, at the main disconnect switch, in 
accordance with paragraph (b)(4) of 
this section. 

<13> Intermittent barking drums. In 
addition to motor switch, clutch, belt 
shifter, or other power disconnecting de¬ 
vice. intermittent barking drums shall be 
equipped with a device which may be 
locked to prevent the drum from moving 
while it is being emptied or filled. 

(14) Hydraulic brakers. Hydraulic 
barkers shall be enclosed with strong 
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baffles at the inlet and the outlet. The op¬ 
erator shall be protected by at least five- 
ply laminated glass. 

(15) Splitter block. The block upon or 
against w T hich the w r ood is rested shall 
have a corrugated surface or other 
means provided that the wood will not 
slip. Wood to be split, and also the split¬ 
ting block, shall be free of ice, snow, or 
chips. The operator shall be provided 
with eye and foot protection. A clear and 
unobstructed view shall be maintained 
between equipment and workers around 
the block and the workers’ help area. 

(16) Power control. Power for the op¬ 
eration of the splitter shall be controlled 
by a clutch or equivalent device. 

(17) Knot cleaners. The operators of 
knot cleaners of the woodpecker type 
shall wear eye protection equipment. 
Knot cleaners of the woodpecker type 
should be enclosed to protect passersby 
from flying chips. 

(18) Chipper spout. The feed system 
to the chipper spout shall be arranged 
in such a way that the operator does not 
stand in a direct line with the chipper 
spout. All chipper spouts shall be en¬ 
closed to a height of at least 42 inches 
from the floor or operator’s platform. 
If practical, a mirror should be installed 
to enable the chipper feeder to see the 
chute. When other protection is not suf¬ 
ficient, the operator shall wear a safety 
belt fine. The safety belt line shall be 
fastened in such a manner as to make 
it impossible for the operator to fall 
into the throat of the chipper. Ear pro¬ 
tection equipment shall be worn by the 
operator and others in the immediate 
area if there is any possibility that the 
noise level may be harmful (see § 1910.- 
95). 

(19) Carriers for knives. Carriers shall 
be provided and used for transportation 
of knives. 

(f) Rag and old paper preparation — 
d) Ripping and trimming tools, (i) 
Hand knives and scissors shall have 
blunt points, shall be fastened to the 
table with chain or thong, and shall not 
be carried on the person but placed 
safely in racks or sheaths when not in 
use. 

(ii) Hand knives and sharpening 
steels shall be provided with guards at 
the junction of the handle and the 
blade. 

(2) Shredders, cutters , and dusters. 
(i) Rotating heads or cylinders shall be 
completely enclosed except for an open¬ 
ing at the feed side sufficient to permit 
only the entry of stock. The enclosure 
shall extend over the top of the feed 
rolls. It shall be constructed either of 
solid material or with mesh or openings 
not exceeding one-half inch and sub¬ 
stantial enough to contain flying par¬ 
ticles and prevent accidental contact 
with moving parts. The enclosure shall 
be bolted or locked into place. 

(ii) A smooth-pivoted idler roll rest¬ 
ing on the stock or feed table shall be 
provided in front of feed rolls except 
when arrangements prevent the operator 
from standing closer than 36 inches to 
any part of the feed rolls. 

(iii) Any manually fed cutter, shred¬ 
der, or duster shall be provided with an 
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idler roll as per subdivision (ii) of this 
subparagraph or the operator shall use 
special hand-feeding tools. 

(iv) Hoods of cutters, shredders, and 
dusters shall have exhaust ventilation, 
in accordance with American National 
Standard Z9.2—1960. 

(3) Blowers. (i) Blowers used for 
transporting rags shall be provided with 
feed hoppers having outer edges located 
not less than 48 inches from the fan. 

(ii) The arrangement of the blower 
discharge outlets and work areas shall 
be such as to prevent material from 
falling on workers. 

(4) Conveyors. Conveyors and con¬ 
veyor drive belts and pulleys shall be 
fully enclosed or, if open and within 7 
feet of the floor, shall be constructed 
and guarded in accordance with para¬ 
graph (c) (15) of this section and Amer¬ 
ican National Standards B15.1—1953 
(Reaffirmed 1958) and B20.1—1957. 

(5) Dust. Measures for the control of 
dust shall be provided, in accordance with 
American National Standards Z33.1— 
1961, Z87.1—1968, and Z88.2—1969. 

(6) Rag cookers. (4) When cleaning, 
inspection, or other work requires that 
persons enter rag cookers, all steam and 
water valves, or other control devices, 
shall be locked and tagged in the closed 
or “off” position. Blank flanging of pipe¬ 
lines is acceptable in place of closed and 
locked valves. 

(ii) When cleaning, inspection, or 
other work requires that persons must 
enter the cooker, one person shall be 
stationed outside in a position to ob¬ 
serve and assist in case of emergency, 
in accordance with paragraph (b)(5) of 
this section. 

(iff) Supplied air respirators should be 
worn by persons when spreading material 
inside cookers. 

(iv) Rag cookers shall be provided with 
safety valves in accordance with the 
ASME Boiler and Pressure Vessel Code, 
Section VIH, Unfired Pressure Vessels— 
1968, with Addenda. 

(g) Chemical processes of making 
pulp —(1) Sulfur burners, (i) Sulfur- 
burner houses shall be safely and ade¬ 
quately ventilated, and every precaution 
shall be taken to guard against dust ex¬ 
plosion hazards and fires, in accordance 
with American National Standards 
Z9.2—1960 and Z12.12—1968. 

(ii) Nonsparking tools and equipment 
shall be used in handling dry sulfur. 

(iff) Sulfur storage bins shall be kept 
free of sulfur dust accumulation, and 
buildings should be designed with explo¬ 
sion relief, in accordance with American 
National Standard Z9.2—1960. 

(iv) Electrical equipment shall be of 
the explosion-proof type, in accordance 
with the requirements of §§ 1910.322 
through 1910.328. 

(v) Sulfur-melting equipment shall not 
be located in the burner roonu 

(2) Protection for employees (acid 
plarits). (i) Gas masks, fitted with canis¬ 
ters containing absorbents for the par¬ 
ticular acids, gases, or mists involved, 
shall be provided for employees of the 
acid department. , 
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(ii) Supplied air respirators shall be 
strategically located for emergency and 
rescue use. 

(iff) During inspection, repairs, or 
maintenance of acid towers, the work¬ 
man shall be provided with eye protec¬ 
tion, a supplied air respirator, a safety 
belt, and an attached lifeline. The line 
shall be extended to an attendant sta¬ 
tioned outside the tower opening. 

(3) Acid tower structure. Outside ele¬ 
vators shall be inspected daily during 
winter months when ice materially 
affects safety. Elevators, runways, stairs, 
etc., for the acid tower shall be inspected 
monthly for defects that may occur be¬ 
cause of exposure to acid or corrosive 
gases. 

(4) Tanks (acid), (i) Tanks shall be 
free of acid and shall be washed out with 
water, and fresh air shall be blown into 
them before allowing men to enter. Men 
entering the tanks shall be provided 
with supplied air respirators, lifebelts, 
and attached lifelines. 

(ii) A man shall be stationed outside 
to summon assistance if necessary. All 
intake valves to a tank shall be blanked 
off or disconnected. 

(5) Clothing. Where lime slaking takes 
place, employees shall be provided with 
rubber boots, rubber gloves, protective 
aprons, and eye protection. A deluge 
shower and eye fountain shall be pro¬ 
vided to flush the skin and eyes to 
counteract lime or acid burns. 

(6» Lead burning. When lead burning 
is being done within tanks, fresh air shall 
be forced into the tanks so that fresh air 
will reach the face of the worker first 
and the direction of the current will 
never be from the source of the fumes 
toward the face of the workers. Supplied 
air respirators (constant-flow type) shall 
be provided. 

(7) Hoops for acid storage tanks. 
Hoops of tanks shall be made of rods 
rather than flat strips and shall be safely 
maintained by scheduled inspections. 

(8) Chip and sawdust bins. Steam or 
compressed-air lances, or other facilities, 
shall be used for breaking down the 
arches caused by jamming in chip lofts. 
No worker shall be permitted to enter a 
bin unless provided with a safety belt, 
w f ith line attached, and an attendant sta¬ 
tioned at the bin to summon assistance. 

(9) Exits (digester building ). At least 
one unobstructed exit at each end of the 
room shall be provided on each floor of a 
digester building. 

(10) Gas masks (digester building ). 
Gas masks shall be available. These 
masks shall furnish adequate protection 
against sulfurous acid and chlorine 
gases, and shall be inspected and tested 
at frequent intervals, not to exceed 1 
month, in accordance with American 
National Standards Z87.1—1968, and 
Z88.2—1969. 

(11) Elevators. (i) Elevators shall be 
constructed in accordance with Ameri¬ 
can National Standard A17.1-1965. 

(ii) Elevators shall be equipped with 
gas masks for the maximum number of 
passengers. 

(iii) Elevators shall be equipped with 
an alarm system to advise of failure. 


(12) Blowoff valves and piping, ff) 
The bloweff valve of a digester shall be 
arranged so as to be operated from 
another room, remote from safety valves. 

(ii) Through bolts instead of cap bolts 
shall be used on all digester pipings. 

(iff) Heavy duty pipe, valves, and fit¬ 
tings shall be used between the digester 
and blow pit. These valves, fittings, and 
pipes shall be inspected at least semi¬ 
annually to determine the degree of de¬ 
terioration and should be replaced when 
necessary. 

(iv) Digester blow valves shall be 
pinned or locked in closed position 
throughout the entire cooking period. 

(13) Blow pits and blow tanks, (i) 
Blow-pit openings shall be preferably on 
the side of the pit instead of on top. 
When located on top. openings shall be 
as small as possible and shall be pro¬ 
vided with railings, in accordance with 
American National Standard A12.1— 
1967. 

(ii) A specially constructed ladder 
shall be used for access to blow pits, to 
be constructed so that the door of the 
blow pit cannot be closed when the lad¬ 
der is in place; other means shall be 
provided to prevent the closing of the 
pit door when anyone is in the pit. 

(iii) A signaling device shall be in¬ 
stalled in the digester and blow-pit 
rooms and chip bins to be operated as a 
warning before and while digesters are 
being blown. 

(iv) Blow-pit hoops shall be main¬ 
tained in a safe condition. 

(14) Blowing digester, (i) Blowoff 
valves shall be opened slowly. 

(ii) After the digester has started to 
be blown, the blowoff valve shall be left 
open, and the hand plate shall not be 
removed until the digester cook signals 
the blow-pit man that the blow is com¬ 
pleted. Whenever it becomes necessary 
to remove the hand plate to clear stock, 
operators shall wear eye protection 
equipment and protective clothing to 
guard against bums from hot stock. 

(iff) Means shall be provided whereby 
the digester cook shall signal the man 
in the chip bin before starting to load 
the digester. 

(iv) When a digester is to be blown, 
or is blowing, red warning lights should 
be lighted, and these warning lights 
should be located in such a manner as 
to alert all personnel to leave whose 
duties do not require them to be in the 
vicinity of the digester during tins 
operation. 

(15) Inspecting and repairing di¬ 
gester. (i) Valves controlling lines lead¬ 
ing into a digester shall be locked out 
and tagged. The keys to the locks shall 
be in the possession of a person or per¬ 
sons doing the inspecting or making 
repairs. 

(ii) Fresh air shall be blown into the 
digester constantly while workmen are 
inside. Supplied air respirators shall be 
available in the event the fresh air 
supply fails or is inadequate. 

(iff) No inspector shall enter a di¬ 
gester unless a lifeline is securely 
fastened to his body by means of a safety 
belt and at least one other experienced 
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employee is stationed outside the digester 
to handle the line and to summon assist¬ 
ance. All ladders and lifelines shall be 
inspected before each use. 

(iv) The concentration of lead dust in 
the air shall not exceed the limits speci¬ 
fied in § 1910.93. 

< v) All employees entering digesters 
for inspection or repair work shall be 
provided with protective headgear. Eye 
protection and dust masks shall be pro¬ 
vided to workmen while the old brick 
lining is being removed, in accordance 
with American National Standards, 
Z87.1—1968, Z88.2—1969, and Z89.1— 
1969. 

(vi) Sanitary facilities shall be pro¬ 
vided as specified in American National 
Standard Z4.1—1968. 

U6) Pressure tanks-accumulators 
(acid), (i) Safety regulations governing 
inspection and repairing of pressure 
tanks-accumulators (acid) shall be the 
same as those specified in subparagraph 
(15) of this paragraph. 

(ii) The pressure tanks-accumulators 
shall be inspected twice annually. (See 
the ASME Boiler and Pressure Vessel 
Code, Section VTII, Unfired Pressure 
Vessels—1968, with Addenda.) 

(17) Pressure vessels (safety devices). 
(i> A safety valve shall be installed in a 
separate line from each pressure vessel; 
no hand valve shall be installed between 
this safety valve and the pressure vessel. 
Safety valves shall be checked between 
each cook to be sure they have not be¬ 
come plugged or corroded to the point of 
being inoperative. (See the ASME Boiler 
and Pressure Vessel Code, Section vm, 
Unfired Pressure Vessels—1968, with 
Addenda.) 

(ii) All safety devices shall conform 
to Paragraph U-2 in the ASME Boiler 
and Pressure Vessel Code, Section VIII, 
Unfired Pressure Vessels—1968, with 
Addenda. 

(18) Miscellaneous. Insofar as the 
processes of the sulfate and soda opera¬ 
tions are similar to those of the sulfite 
processes, the standard of subparagraphs 

(1) through (17) of this paragraph shall 
apply. 

(i) Quick operating showers, bubblers, 
etc., shall be available for emergency use 
in case of caustic soda bums. 

(ii) Rotary tenders, smelter operators, 
and those cleaning smelt spouts shall be 
provided with eye protection equipment 
(fitted with lenses that filter out the 
harmful rays emanating from the light 
source) when actively engaged in their 
duties, in accordance with American 
National Standard Z87.1—1968. 

(iii) Heavy-duty pipe, valves, and 

fittings shall be used between digester 
and blow pit. These shall be inspected 
at least semiannually to determine the 
degree of deterioration and repaired or 
replaced when necessary, in accordance 
with American National Standards 
B31.1—1955, B31.1a—1963, B31.1.0— 

1967, and B31.2—1968. 

<iv) Smelt-dissolving tanks shall be 
covered and the cover kept closed, except 
w hen samples are being taken. 

(v) Smelt tanks shall be provided 
with vent stacks and explosion doors, in 


accordance with American National 
Standard Z9.1—1951. 

(19) Blow lines, (i) Each digester 
should have two independent “gas-off” 
lines and a reducing valve in the high- 
pressure steam line with a safety valve 
between the digester and the reducing 
valve. Two gas-off lines are recommended 
so that if one plugs with pulp, the other 
may be used, and the hazard of un¬ 
plugging with the digester under pres¬ 
sure overcome. With the installation of 
a reducing valve and a safety valve, it is 
improbable that pressure will exceed the 
maximum allowable working pressure of 
the digester. 

(ii) Where the blow-off lines from sev¬ 
eral digesters lead into one pipe, the 
handles of all cocks should be set uni¬ 
formly, or some equivalent arrangement 
should be provided so that a man can 
see at a glance whether all cocks are set 
right or not. If valves instead of cocks are 
provided, a type with a rising spindle 
should be used. 

(iii) When blow lines from more than 
one digester lead into one pipe, the cock 
or valve of the blow line from the tank 
being inspected or repaired shall be 
locked or tagged out. or the line shall be 
disconnected and blocked off. 

(20) Furnace room. Exhaust ventila¬ 

tion shall be provided where niter cake 
is fed into a rotary furnace and shall be 
so designed and maintained as to keep 
the concentration of hydrogen sulfide 
gas below the parts per million listed in 
§ 1910.93. , , 4 . 

(2D Inspection and repair of tanks. 
All piping leading to tanks shall be 
blanked off or valved and locked or 
tagged. Any lines to sewers shall be 
blanked off to protect workers from air 
contaminants. 

(22) Welding. Welding on blow tanks, 
accumulator tanks, or any other vessels 
where turpentine vapor or other com¬ 
bustible vapor could gather shall be done 
only after the vessel has been com¬ 
pletely purged of fumes. Fresh air shall 
be supplied workers inside of vessels. 

(23) Turpentine systems and storage 
tanks. Nonsparking tools and ground 
hose shall be used when pumping out the 
tank. The tank shall be surrounded by a 
berm or moat. 

(h) Bleaching— (1) Bleaching engines. 
Bleaching engines, except the Bellmer 
type, shall be completely covered on the 
top, with the exception of one small open¬ 
ing large enough to allow filling but too 
small to admit a man. This opening 
should be covered by a door and guarded 
with standard guardrail and toeboards. 
Platforms leading from one engine to 
another shall have standard guardrails, 
in accordance with American National 
Standard A12.1—1967. 

(2) Bleach mixing rooms, (i) The 
room in which the bleach powder is 
mixed shall be provided with adequate 
exhaust ventilation, located at the floor 
level, in accordance with American Na¬ 
tional Standard Z9.1—1951. 

(ii) Chlorine gas shall be carried away 
from the work place and breathing area 
by an exhaust system. The gas shall be 
rendered neutral or harmless before be¬ 


ing discharged into the atmosphere. The 
requirements of American National 
Standard Z9.2—1960 shall apply to this 
subdivision. 

(iii) Gas masks shall be provided for 
emergency use, in accordance with Amer¬ 
ican National Standards K13.1—1967 
and Z88.2—1969. 

(iv) For emergency and rescue work, 
independent self-contained oxygen 
masks or supplied air equipment shall be 
provided. (See American National Stand¬ 
ards Z88.2—1969.) 

(3) Liquid chlorine, (i) Tanks of liq¬ 
uid chlorine shall be stored in an ade¬ 
quately ventilated unoccupied room, 
where their possible leakage cannot 
affect workers. 

(ii) Gas masks capable of absorbing 
chlorine shall be supplied, conveniently 
placed, and regularly inspected, and 
workers who may be exposed to chlorine 
gas shall be instructed in their use. 

(iii) For emergency and rescue work, 
independent self-contained oxygen-type 
masks or supplied air equipment shall be 
provided. 

(iv) At least two exits, remote from 
each other, shall be provided for all 
rooms in which chlorine is stored. 

(v) Spur tracks upon which tank cars 
containing chlorine and caustic are spot¬ 
ted and connected to pipelines shall be 
protected by means of a derail in front 
of the cars. Blue flag policy should be 
invoked, in accordance with paragraph 
(c) (9) of this section. 

(vi) All chlorine, caustic, and acid 
lines shall be marked for positive identi¬ 
fication, in accordance with American 
National Standard A13.1—1967. 

(4) Bagged or drummed chemicals. 
Bagged or drummed chemicals require 
efficient handling to prevent damage and 
spillage. Certain oxidizing chemicals used 
in bleaching pulp and also in some sani¬ 
tizing work require added precautions 
for safety in storage and handling. In 
storage, these chemicals must be isolated 
from combustible materials and other 
chemicals with which they will react, 
such as acids. They must also be kept 
dry. clean and uncontaminated. 

(1) Mechanical pulp process — (l) Pulp 
grinders . (i) Water wheels directly con¬ 
nected to pulp grinders shall be provided 
with speed governors limiting the peri¬ 
pheral speed of the grinder to that rec¬ 
ommended by the manufacturer. 

(ii) Doors of pocket grinders shall be 
arranged so as to keep them from closing 
accidentally. 

(2) Butting saws. Hood guards shall 
be provided on butting saws, in accord¬ 
ance with American National Standard 
01.1—1954 (reaffirmed 1961). 

(3) Floors and platforms. The require¬ 
ments of paragraph (b)(3) of this section 
shall apply. 

(4) Personal protection. Persons ex¬ 
posed to falling material shall wear eye, 
head, foot, and shin protection equip¬ 
ment, in accordance with American 
National Standards Z87.1—1968, Z88.2— 
1969. Z89.1—1969. and Z41.1—1967. 

(j) Stock preparation — (1) Pulp 
shredders, (i) Cutting heads shall be 
completely enclosed except for an opeu- 
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ing at the feed side sufficient to permit 
only entry of stock. The enclosure shall 
be bolted or locked in place. The enclo¬ 
sure shall be of solid material or with 
mesh or other openings not exceeding 
one-half inch. 

(ii) Either a slanting feed table with 
its outer edge not less than 36 inches from 
the cutting head or an automatic feeding 
device shall be provided. 

tiii) Repairs for cleaning of blockage 
shall be done only when the shredder is 
shutdown and control devices locked. 

(iv) All power-driven mechanisms 
shall be guarded in accordance with 
paragraph (b)(1) of this section. 

(2) Pulp conveyors. Pulp conveyors 
and conveyor drive belts and pulleys 
shall be fully enclosed, or if open and 
within 7 feet of the floor, shall be con¬ 
structed and guarded in accordance with 
American National Standard B20.1— 
1957. 

(3) Floors , steps, and platforms. The 
requirements of paragraph (b)(3) of 
tills section shall apply. 

(4) Beaters, (i) Beater rolls shall be 
provided with covers. 

(ii) Guard rails 42 inches high shall 
be provided around beaters where tub 
tops are less than 42 inches from the 
floor, in accordance with paragraph (b) 

(3) of this section and American Na¬ 
tional Standard A12.1—1967. 

(iii) When cleaning, inspecting, or 
other work requires that persons enter 
the beaters, all control devices shall be 
locked or tagged out, in accordance with 
paragraph (b)(4) of tills section. 

(iv) When beaters are fed from floor 
above, the chute opening, if less than 42 
inches from the floor, shall be provided 
with a complete rail or other enclosure. 
Openings for manual feeding shall be 
sufficient only for entry of stock and shall 
be provided with at least two perma¬ 
nently secured crossrails, in accordance 
American National Standard A 12.1— 
1967. 

(v) When beaters are fed manually 
from the floor above, conveniently located 
emergency stop devices should be pro¬ 
vided at the top level. 

(vi) Floors around beaters shall be 
provided with sufficient drainage to re¬ 
move wastes. 

(5) Pulpers. (i) All pulpers having the 
top or any other opening of vessel less 
than 42 inches from the floor or work 
platform shall have such openings 
guarded by railed or other enclosures. 
For manual charging, openings shall be 
sufficient only to permit the entry of 
stock and shall be provided with at least 
two permanently secured crossrails, in 
accordance with American National 
Standard A12.1—1967. 

(ii) When cleaning, inspecting, or 
other work requires that persons enter 
the pulpers, they shall be equipped with 
safety belt and lifeline, and one person 
shall be stationed outside at a position to 
observe and assist in case of emergency. 

(iii) When cleaning, inspecting, or 
other work requires that persons enter 
pulpers, all steam, water, or other control 
devices shall be locked or tagged out. 
Blank flanging and tagging of pipe lines 
is acceptable in place of closed and locked 
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or tagged valves. Blank flanging of steam 
and water lines shall be acceptable in 
place of valve locks. 

(iv) All power mechanisms shall be 
guarded in accordance with American 
National Standard B15.1—1953 (re¬ 
affirmed 1958). 

(6) Stock chests, (i) All control de¬ 
vices shall be locked or tagged out when 
persons enter stock chests, in accordance 
with paragraph (b) (4) of this section. 

(ii) See all power mechanisms shall be 
guarded in accordance with paragraph 
(b)(1) of this section. 

(iii) When cleaning, inspecting, or 
other work requires that persons enter 
stock chests, they shall be provided with 
a low-voltage extension light. 

(k) Machine room —(1) Emergency 
stops. Paper machines shall be equipped 
with devices that will stop the machine 
quickly in an emergency. The devices 
shall consist of push buttons for electric 
motive power (or electrically operated 
engine stops), full cords connected di¬ 
rectly to the prime mover, control 
clutches, or other devices, interlocked 
with adequate braking action. The de¬ 
vices shall be tested periodically by mak¬ 
ing use of them w T hen stopping the ma¬ 
chine and shall be so located that any 
person working on the machine can 
quickly disconnect the machine from the 
source of power in case of emergency. 

(2) Drives, (i) All drives, pulleys, 
couplings, and shafts on equipment re¬ 
quiring service while operating shall have 
standard guards in accordance with 
paragraph (b)(1) of this section. 

(ii) All drives shall be provided with a 
lockout devices at the power switch 
which interrupts the flow' of current to 
the unit. 

(iii) All ends of rotating shafts in¬ 
cluding dryer drum shafts shall be com¬ 
pletely guarded. 

(iv) All accessible disengaged doctor 
blades should be covered. 

(v) All exposed shafts shall be 
guarded. Crossovers shall be provided. 

(vi) Oil cups and grease fittings shall 
be placed in a safe area remote from nip 
and heat hazards. 

(3) Protective equipment. Face 
shields, aprons, and rubber gloves shall 
be provided for workmen handling acids 
in accordance wtih paragraphs <b)(2> 
and (d)(1) of this section. 

(4) Walkways. Steps and footwalks 
along the fourdrinier and press section 
shall have nonslip surfacing and be 
complete with standard handrails, when 
practical, in accordance with paragraph 
(b)(3) of this section. 

(5) . Floor openings. All flush floor 
openings in the bottom of the wire pit 
should be guarded with a barrier-type 
guard. 

(6) Steps. Steps of uniform rise and 
tread with nonslip surfaces shall be pro¬ 
vided at each press in accrodance with 
American National Standard A 12.1— 
1967. 

(7) Plank walkways. A removable 
plank shall be provided along each press, 
with standard guardrails installed. The 
planks shall have nonslip surfaces in 
accordance with paragraph (b)(3) of 
this section. 


(8) Dryer lubrication. If a gear bear¬ 
ing must be oiled while the machine is in 
operation, an automatic oiling device to 
protect the oiler shall be provided, or oil 
cups and grease fittings shall be placed 
along the walkways out of reach of hot 
pipes and dryer gears. 

(9) Levers. All levers carrying weights 
shall be constructed so that weight will 
not slip or fall off. 

(10) First dryer. Either a permanent 
guardrail or apron guard or both shall 
be installed in front of the first dryer 
in each section in accordance with para¬ 
graph (b)(1) of this section. 

(11) Steam and hot-water pipes. All 
exposed steam and hot-water pipes 
within 7 feet of the floor or working 
platform or within 15 inches measured 
horizontally from stairways, ramps, or 
fixed ladders shall be covered with an in¬ 
sulating material, or guarded in such 
manner as to prevent contact. 

(12) Dryer gears. Dryer gears shall be 
guarded excepting w’here the oilers’ 
walkway is removed out of reach of the 
gears’ nips and spokes and hot pipes in 
accordance with American National 
Standard B15.1—1953 (reaffirmed 1958>. 

(13) Broke hole, (i) A guardrail shall 
be provided at broke holes in accord¬ 
ance with American National Standard 
A12.1—1967. 

iii) Where pulpers are located directly 
below the broke hole on a paper machine 
and where the broke hole opening is 
large enough to permit a worker to fall 
through, any employee pushing broke 
down the hole shall wear a safety belt 
attached to a safety belt line. The safety 
belt line shall be fastened in such a man¬ 
ner that it is impossible for the person 
to fall into the pulper. 

(iii) An alarm bell or a flashing light 
shall be actuated before dropping mate¬ 
rial through the broke hole. 

(14) Feeder belt. A feeder belt or other 
effective device shall be provided for 
starting paper through the calendar 
stack. 

< 15) Steps. Steps or ladders of uniform 
rise and tread with nonslip surfaces shall 
be provided at each calendar stack 
Handrails and hand grips shall be pro¬ 
vided at each calendar stack in accord¬ 
ance with American National Standard 
A12.1—1967. 

(16) Grounding. All calendar stacks 
and spreader bars shall be grounded as 
protection against shock induced by 
static electricity in accordance with the 
requirements of § 1910.314. 

(17) Sole plates. All exposed sole 
plates between dryers, calenders, reels, 
and rewinders shall have a nonskid 
surface. 

(18) Nip points. The hazard of the nip 
points on all calender rolls shall be elim¬ 
inated or minimized by means of an 
effective barrier device, or by feeding 
the paper into the rolls by means of a 
rope carrier, air jets, or hand feeding 
devices. Nips where paper is not being 
fed into the calender should be protected 
by barriers. Adequate nip warning signs 
should be used at all nip points that can¬ 
not be guarded physically. 
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(19) Platforms. (i) A nonslip walkway 
with standard handrail should be pro¬ 
vided on both sides of the stacks, in ac¬ 
cordance with the American National 
Standard A12.1—1967. 

(ii> A nonslip platform should also be 
provided at the* top of the calender 
stack if access to that area Is required 
for clianging rolls. 

(20) Scrapers. Alloy steel scrapers 
with pullthrough blades approximately 3 
by 5 inches in size shall be used to re¬ 
move “scabs” from calender rolls. . 

(21) Illumination. Permanent lighting 
shall be installed in all areas where em¬ 
ployees are required to make machine 
adjustments and sheet transfers in ac¬ 
cordance with the American National 
Standard All.1—1965 (R 1970). 

(22) Control panels. Floor stand 
panels should be protected from being 
hit by moving equipment. All control 
panel handles and buttons shall be pro¬ 
tected from accidental contact. 

(23) Space between reels. On stack 
reels, a clearance of at least 8 inches 
between the reels of paper shall be 
maintained, 

(24) Lifting reels. (i) The reels shall 
stop rotating before being lifted from 

bearings. 

(ii) All lifting equipment (clamps, 
cables, and slings) shall be maintained 
in a safe condition and inspected 
regularly. 

(iii) Reel shafts with square block 
ends shall be guarded. 

(25) Feeder belts. Feeder belts, car¬ 
rier ropes, air carriage, or other equally 
effective means shall be provided for 
starting paper into the nip or drum-type 
reels. 

( 26) Inrunning nip. (i) Where the 
nipping point of all drum winders and 
rewinders is on the operator’s side, it 
shall be guarded by barrier guards inter¬ 
locked with the drive mechanism. 

(ii) A zero speed switch should be in¬ 
stalled to prevent the guard from being 
raised while the roll is turning. 

(27) Core collars. Set screws for se¬ 
eming core collars to winding and un¬ 
winding shafts shall not protrude above 
the face of the collar. All edges of the 
collar with which an operator's hand 
comes in contact shall be beveled to re¬ 
move all sharp comers. 

(28) Slitter knives. Slitter knives shall 
be guarded so as to prevent accidental 
contact. Carriers shall be provided and 
used for transportation of slitter knives. 

<29 ) Winter shaft. All shafts should 
be equipped with a winder collar guide. 
The winder shall have a guide rail to 
align the shaft for easy entrance into 
the opened rewind shaft bearing hous¬ 
ings. If the winder is large and the re¬ 
wind shafts are too heavy for manual 
insertion, powered rewind shaft injectors 
should be employed. 

<3 ^ 9 ore stla ft- When the core shaft 
weighs in excess of the safe standard, a 
mechanical device such as a dolly shall 
?? provided for carrying all or part of 
tne weight when it is being removed 
irom the set of paper and placed in the 
dressing brackets on the winder. In the 
event that the force required to extract 
ie shaft from the cores is excessive, 
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even though the weight of the shaft is 
being supported, a powered shaft puller 
should be employed to relieve the oper¬ 
ator of physical strain. 

(31) Winder area. A nonskid surface 
shall be provided in the front vicinity of 
the winder to prevent accidental slipping. 

(32) Radiation. Special standards re¬ 
garding the use of radiation equipment 
shall be posted and followed as required 
by § 1910.96. 

(1) Finishing room —(1) Cleaning 
rolls. Rolls shall be cleaned only on the 
outrunning side. 

(2) Emergency stops. Electrically or 
manually operated quick power discon¬ 
necting devices, interlocked with braking 
action, shall be provided on all operating 
sides of the machine within easy reach 
of all employees. These devices shall be 
tested by making use of them when stop¬ 
ping the machine. 

(3) Core collars. The requirements of 
paragraph (k)(27) of this section and 
the American National Standard B15.1— 
1953 (reaffirmed 1958) shall apply. 

(4) Elevators. These shall be accord¬ 
ance with American National Standard 
A17.1—1965 shall apply. 

(5) Control panels. The requirements 
of paragraph (k) (22) of this section shall 
apply. 

(6) Guillotine-type cutters, (i) Each 
guillotine-type cutter shall be equipped 
with a control which requires the opera¬ 
tor and his helper, if any, to use both 
hands to engage the clutch. 

(ii) Each guillotine-type cutter shall 
be equipped with a nonrepeat device. 

(iii) Carriers shall be provided and 
used for transportation of guillotine-type 
cutter knives. 

(7) Rotary cutter . (i) On single-knife 
machines a guard shall be provided at a 
point of contact to the knife. 

(ii) On duplex cutters the protection 
required for single-knife machines shall 
be provided for the first knife, and a hood 
shall be provided for the second knife. 

(iii) Safe access shall be provided to 
the knives of a rotary cutter by means 
of catw r alks with nonslip surfaces, rail¬ 
ings, and toeboards in accordance with 
paragraph (b)(3) of this section. 

(iv) A guard shall be provided for the 
spreader or squeeze roll at the nip side 
on sheet cutters. 

(v) Electrically or manually operated 
quick power disconnecting devices with 
adequate braking action shall be pro¬ 
vided on all operating sides of the ma¬ 
chine w r ithin easy reach of all operators. 

(vi) The outside slitters shall be 
guarded. 

(8) Platers, (i) A guard shall be ar¬ 
ranged across the face of the rolls to 
serve as a warning that the operator's 
hand is approaching the danger zone. 

(ii) A quick pow ? er disconnecting de¬ 
vice shall be installed on each machine 
within easy reach of the operator. 

(9) Finishing room rewinders, (i) The 
nipping point of all drum winders and 
rewinders located on the operator’s side 
shall be guarded by either automatic or 
manually operated barrier guards of suf¬ 
ficient height to protect fully anyone 
working around them. The barrier guard 
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shall be interlocked with the drive mech¬ 
anism to prevent operating above jog 
speed without the guard in place. 

A zero speed switch should be installed 
to prevent the guard from being raised 
while the roll is turning. 

(ii) A nonskid surface shall be pro¬ 
vided in front of the rewinder to prevent 
an employee from slipping in accordance 
with paragraph (b) (3) of this section. 

(iii) Mechanical lifting devices shall 
be provide for placing and removing rolls 
from the machine. 

(10) Control panels. The requirements 
of paragraph (k) (22) of this section shall 
apply. 

(11) Roll-type embosser. The nipping 
point located on the operator’s side shall 
be guarded by either automatic or manu¬ 
ally operated barrier guards interlocked 
with the drive. 

(12) Sorting and counting tables, (i) 
Tables shall be smooth and free from 
splinters, with edges and comers 
rounded. 

(ii) Paddles shall be smooth and free 
from splinters. 

(13) Roll splitters. The nip point and 
cutter knife shall be guarded by either 
automatic or manually operated barrier 
guards. 

(m) Materials handling —(1) Hand 
trucks. No person shall be permitted to 
ride on a powered hand truck unless it 
is so designed by the manufacturer. A 
limit switch shall be on operating 
handle—30 degrees each way from a 45- 
degree angle up and down. 

(2) Power trucks. Power trucks shall 
comply with American National Stand¬ 
ard B56.1—1969. Adequate ventilation 
be provided and the trucks properly 
maintained, so that dangerous con¬ 
centrations of carbon monoxide cannot 
be generated, especially in warehouses or 
other isolated areas of a plant. 

(3) Cartons. The carton-stitching 
machine shall be guarded to prevent the 
operator from coming in contact with 
the stitching head. 

(4) Banding of skids, cartons , cases , 
etc. Banders and helpers shall wear eye 
protection equipment in accordance with 
paragraph (b) (2) of this section. 

(5) Unloading cars or trucks, (i) 
Where steel bands or wires are used in 
boxcars or trucks, all loaders and helpers 
shall wear eye protection in accordance 
with paragraph (b)(2) of this section. 

(ii) The construction and use of 
bridge or dock plates shall conform to 
the requirements of American National 
Standard B56.1—1969. 

(iii) Flag signals, derails, or other 
protective devices shall be used to pro¬ 
tect men during switelling operations. 
The blue flag policy shall be invoked ac¬ 
cording to paragraph (c) (9) (i) of this 
section. 

(n) The requirements of this 
§ 1910.261 shall be effective on Febru¬ 
ary 15, 1972, unless before that date any 
employment or place of employment be¬ 
comes subject to any safety or health 
standard which is published in 41 CFR 
Part 50-204 by virtue of the application 
of the Walsh-Healey Public Contracts 
Act (41 U.S.C. 35-45) and which is in¬ 
corporated in this section. In w f hich 
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event, the standard shall be effective 
under this section upon the commence¬ 
ment of the Walsh-Healey requirement. 

§ 1910.262 Textiles. 

<a> Application requirements —(1) 
Application. The requirements of this 
subpart for textile safety apply to the 
design, installation, processes, opera¬ 
tion, and maintenance of textile ma¬ 
chinery. equipment, and other plant fa¬ 
cilities in all plants engaged in the 
manufacture and processing of textiles, 
except those processes used exclusively 
in the manufacture of synthetic fibers. 

<2) Standards incorporated by refer¬ 
ence. Standards covering issues of occu¬ 
pational safety and health which are of 
general application without regard to any 
specific industry are incorporated by 
reference in paragraphs of this section 
and made applicable to textiles. All such 
standards shall be construed according 
to the rules of construction set out in 
§ 1910.05. 

<b) Definitions applicable to this sec¬ 
tion —<1) Belt shifter. A “belt shifter” 
is a device for mechanically shifting a 
belt from one pulley to another. 

(2) Belt shifter lock. A “belt shifter 
lock” is a device for positively locking 
the belt shifter in position while the ma¬ 
chine is stopped and the belt is idling 
on the loose pulleys. 

(3) Calender. A “calender” in essence 
consists of a set of heavy rollers mounted 
on vertical side frames and arranged to 
pass cloth between them. Calenders may 
have two to ten rollers, or bowls, some 
of which can be heated. 

(4) Embossing calender. An “emboss¬ 
ing calender” is a calender with two or 
more rolls, one of which is engraved for 
producing figured effects of various kinds 
on a fabric. 

(5) Cans (drying). Drying “cans” are 
hollow cylindrical drums mounted in a 
frame so they can rotate. They are heated 
with steam and are used to dry fabrics or 
yam as it passes around the perimeter of 
the can. 

(6) Carbonizing. “Carbonizing” means 
the removing of vegetable matter such as 
burns, straws, etc., from w r ool by treat¬ 
ment with acid, followed by heat. The 
undesired matter is reduced to a carbon¬ 
like form which may be removed by dust¬ 
ing or shaking. 

(7) Card. A “card” machine consists 
of cylinders of various sizes—and in cer¬ 
tain cases flats—covered with card 
clothing and set in relation to each 
other so that fibers in staple form may 
be separated into individual relationship. 
The speed of the cylinders and their di¬ 
rection of rotation varies. The finished 
product is delivered as a sliver. Cards of 
different types are: The revolving flat 
card, the roller-and-clearer card, etc. 

(8) Card clothing. “Card clothing” is 
the material with which many of the 
surfaces of a card are covered; e.g., the 
cylinder, doffer, etc. It consists of a thick 
foundation material, usually made of 
textile fabrics, through which are pressed 
many fine, closely spaced, specially bent 
wares. 
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(9) Comber. A “comber” is a machine 
for combing fibers of cotton, wool, etc. 
The essential parts are a device for feed¬ 
ing fonvard a fringe of fibers at regular 
intervals and an arrangement of combs 
or pins which, at the right time, pass 
through the fringe. All tangled fibers, 
short fibers, and neps are removed and 
the long fibers are laid parallel. 

(10) Combing'machinery. “Combing 
machinery” is a general classification, 
including combers, sliver lap machines, 
ribbon lap machine, and gill boxes, but 
excluding cards. 

(11) Cutter (rotary staple). A rotary 
staple “cutter” is a machine consisting of 
one or more rotary blades used for the 
purpose of cutting textile fibers into 
staple lengths. 

(12) Exposed to contact. “Exposed to 
contact” shall mean that the location of 
an object, material, nip point, or point 
of operation is such that a person is liable 
to come in contact with it in his normal 
course of employment. 

(13) Garnett machine. A “Garnett ma¬ 
chine” means any of a number of types 
of machines for opening hard twisted 
waste of wool, cotton, silk, etc. Essen¬ 
tially, such machines consist of a lick- 
erin; one or more cylinders, each having 
a complement worker and stripper rolls; 
and a fancy roll and doffer. The action of 
such machines is somewhat like that of 
a w'ool card, but it is much more severe in 
that the various rolls are covered with 
gamett wire instead of card clothing. 

(14) Gill box. A “gill box” is a machine 
used in the worsted system of manufac¬ 
turing yams. Its function is to arrange 
the fibers in parallel order. Essentially, 
it consists of a pair of feed rolls and a 
series of followers where the followers 
move at a faster surface speed and per¬ 
form a combing action. 

(15) Interlock. An “interlock” is a de¬ 
vice that operates to prevent the opera¬ 
tion of machine while the cover or door 
of the machine is open or unlocked, and 
which will also hold the cover or door 
closed and locked while the machine is 
in motion. 

(16) Jig (dye). A dye “jig” is a ma¬ 
chine for dyeing piece goods. The cloth, 
at full width, passes from a roller 
through the dye liquor in an open vat 
and is then wound on another roller. The 
operation is repeated until the desired 
shade is obtained. 

(17) Kier. A “kier” is a large metal vat. 
usually a pressure type, in which fabrics 
may be boiled out, bleached, etc. 

(18) tapper (ribbon). A ribbon “lap- 
per” is a machine used to prepare laps 
for feeding a cotton comb; its purpose 
is to provide a uniform lap in which the 
fibers have been straightened as much as 
possible. 

(19) Lapper (Sliver ). A sliver “lapper” 
is a machine in which a number of paral¬ 
lel card slivers are drafted slightly, laid 
side by side in a compact sheet, and 
wound into a cylindrical package. 

(20) Loom. A “loom” is a machine for 
effecting the interlacing of two series of 
yams crossing one another at right 
angles. The w r arp yarns are wound on a 
warp beam and pass through heddies and 


reed. The filling is shot across in a shuttle 
and settled in place by reed and lay. and 
the fabric is wound on a cloth beam. 

(21) Mangle (starch). A “starch man¬ 
gle” is a mangle that is used specifically 
for starching cotton goods. It commonly 
consists of two large rolls and a shallow 
open vat wdth several immersion rolls. 
The vat contains the starch solution. 

(22) Mangle (water). A “water man¬ 
gle” is a calendar having two or more 
rolls used for squeezing water from fab¬ 
rics before drying. Water mangles also 
may be used in other ways during the 
finishing of various fabrics. 

(23) Mule. A “mule” is a type of spin¬ 
ning frame having a head stock and a 
carriage as its two main sections. The 
head stock is stationary. The carriage is 
movable and it carries the spindles which 
draft and spin the roving into the yarn. 
The carriage extends over the whole 
width of the machine and moves slowly 
toward and away from the head stock 
during the spinning operation. 

(24) Nip. “Nip” shall mean the point 
of contact between two in-running rolls, 

(25) Openers and pickers. “Openers 
and pickers” means a general classifi¬ 
cation which includes breaker pickers, 
intermediate pickers, finisher pickers, 
single process pickers, multiple process 
pickers, willow machines, card and picker 
waste cleaners, thread extractors, shred¬ 
ding machines, roving waste openers, 
shoddy pickers, bale breakers, feeders, 
vertical openers, lattice cleaners, hori¬ 
zontal cleaners, and any similar machin- 
ary equipped with either cylinders, screen 
section, calender section, rolls, or beaters 
used for the preparation of stock for 
further processing. 

(26) Paddler. A “paddler” consists of 
a trough for a solution and two or more 
squeeze rolls between which cloth passes 
after being passed through a mordant or 
dye bath. 

(27) Point of operation. “Point of op¬ 
eration” shall mean that part of the ma¬ 
chine where the w r ork of cutting, shear¬ 
ing, squeezing, drawing, or manipulat¬ 
ing the stock in any other w r ay is done. 

(28) Printing machine (roller type). 
A “roller printing machine” is a machine 
consisting of a large central cylinder, or 
pressure bowl, around the lower part of 
the perimeter of which is placed a series 
of engraved color rollers (each having a 
color trough), a furnisher roller, doctor 
blades, etc. The machine is used for 
printing fabrics. 

(29) Ranges ’ ( bleaching continuous'. 
“Continuous bleaching ranges” are of 
several types and may be made for cloth 
in rope or open-width form. The goods, 
after whetting out, pass through a squeeze 
roll into a saturator containing a solu¬ 
tion of caustic soda and then to an en¬ 
closed J-box. A V-shaped arrangement is 
attached to the front part of the J-box 
for uniform and rapid saturation of the 
cloth with steam before it is packed down 
in the J-box. The cloth, in a single strand 
rope form, passes over a guide roll down 
the first arm of the “V” and up the sec¬ 
ond. Steam is injected into the “V” at 
the upper end of the second arm so that 
the cloth is rapidly saturated with steam 
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at this point. The J-box capacity is such 
that cloth will remain hot for a sufficient 
time to complete the scouring action. It 
then passes a series of washers with a 
squeeze roll in between. The cloth then 
passes through a second set of saturator, 
J-box. and washer, where it is treated 
with the peroxide solution. By slight 
modification of the form of the unit, the 
same process can be applied to open- 
width cloth. 

• 30* Range ( mercerizing ). A “mer¬ 
cerizing range" consists generally of a 
3-bowl mangle, a tenter frame, and a 
number of boxes for washing and scour¬ 
ing. The whole setup is in a straight line 
and all parts operate continuously. The 
combination is used to saturate the cloth 
with sodium hydroxide, stretch it while 
saturated, and washing out most of the 
caustic before releasing tension. 

<31> Sanforizing machine. A “sanfor¬ 
izing machine” is a machine* consisting 
of a large steam-heated cylinder, an end¬ 
less, thick, woolen felt blanket which is 
in close contact with the cylinder for 
most of its perimeter, and an electrically 
heated shoe which presses the cloth 
against the blanket while the latter is in 
a stretched condition as it curves around 
feed-in roll. 

*32 ) Shearing machine. A “shearing 
machine 0 is a machine used in shearing 
cloth. Cutting action is provided by a 
number of steel blades spirally mounted 
on a roller. The roller rotates in close 
contact with a fixed ledger blade. There 
may be from one to six such rollers on a 
machine. 

(33) Singeing machine. A “singeing 
machine” is a machine used particularly 
with cotton; it comprises of a heated 
roller, plate, or an open gas flame. The 
material is rapidly passed over the roller 
or the plate or through the open gas 
flame to remove, fuzz or hairiness on 
yarn or cloth by burning. 

<34 > Slasher. A “slasher” is a machine 
used for applying a size mixture to warp 
yams. Essentially, it consists of a stand 
for holding section beams, a size box, one 
or more cylindrical dryers or an enclosed 
hot air dryer, and a beaming end for 
finding the yarn on the loom beams. 

<35 1 Solvent (industrial organic) . “In¬ 
dustrial organic solvent” means any or¬ 
ganic volatile liquid or compound, or any 
combination of these substances which 
are used to dissolve or suspend a nonvola¬ 
tile or slightly volatile substance for in¬ 
dustrial utilization. It shall also apply to 
such substances when used as detergents 
or cleansing agents. It shall not apply to 
petroleum products when such products 
are used as fuel. 

'36* Tenter frame. A “tenter frame” 
is a machine for drying cloth under ten¬ 
sion. it essentially consists of a pair of 
endless traveling chains fitted with clips 
of fine pins and carried on tracks. The 
cloth is firmly held at the selvages by the 
two chains which diverge as they move 
forward so that the cloth is brought to 
the desired width, 

' 37 > Warper. A “warper” is any 
machine for preparing and arranging 
the yarns intended for the warp of a 
mbric, specifically, a beam warper. 
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(c> General safety requirements —<1) 
Means of stopping machines. Every tex¬ 
tile machine shall be provided with in¬ 
dividual mechanical or electrical means 
for stopping such machines. On ma¬ 
chines driven by belts and shafting a 
locking-type shifter or an equivalent 
positive device shall be used. On oper¬ 
ations where injury to the operator 
might result if motors were to restart 
after power failures, provision shall be 
made to prevent machines from auto¬ 
matically restarting upon restoration of 
power. 

(2> Handles. Stopping and starting 
handles shall be designed to the proper 
length to prevent the worker’s hand or 
fingers from striking against any re¬ 
volving part, gear guard, or any other 
part of the machine. 

(3) Machine guarding. Mechanical 
power-transmission equipment shall foe 
guarded in conformity with § 1910.219. 

<4> Housekeeping. Aisles and working 
spaces shall be kept in good order, clean 
and free of obstructions in accordance 
with requirements of § 1910.141. 

(5> Inspection and maintenance. All 
guards and other safety devices, includ¬ 
ing starting and stopping devices, shall 
be properly maintained. 

<6> Lighting. Lighting shall conform 
to American National Standard All.l— 
1965. 

(7 > Identification of piping systems. 
Identification of piping systems shall 
conform to American National Standard 
A13.1—1956. 

<8> Identification of physical hazards. 
Identification of physical hazards shall 
be in accordance with the requirements 
of § 1910.144. 

<9> Steam pipes. All pipes carrying 
steam or hot water for process or serv¬ 
icing machinery, when exposed to con¬ 
tact and located within seven feet of 
the floor or working platform shall be 
covered with a heat-insulating material, 
or otherwise properly guarded. 

<d> Openers arid pickers —(1) Beater 
guards. When any opening or picker 
machinery is equipped with a beater, 
such beater shall be provided with metal 
covers which will prevent contact with 
the beater. Such covers shall be pro¬ 
vided with an interlock which will pre¬ 
vent the cover from being raised while 
the machine is in motion and prevent 
the operation of the machine while the 
cover is open. 

(2* Cleanout holes. Cleanout holes 
within reaching distance of the fan or 
picker beater shall have their covers se¬ 
curely fastened and they shall not be 
opened while the machine is in motion. 

(3* Feed rolls. The feed rolls on all 
opening and picking machinery shall be 
covered with a guard designed to pre¬ 
vent the operator from reaching the nip 
while the machinery is in operation. 

< 4 > Removal of foreign ferrous mate¬ 
rial. All textile opener lines shall be 
equipped with magnetic separators, 
tramp iron separators, or other means 
for the removal of foreign ferrous mate¬ 
rial. 

<e> Cotton cards —(1) Enclosures. 

Cylinder and lickerins shall be corn- 
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pletely protected and the doffers should 
be enclosed. 

(2) Enclosure fastenings. The enclo¬ 
sures or covers shall be kept in place 
while the machine is in operation, ex¬ 
cept when stripping or grinding. 

(3) Stripping rolls. On operations call - 
ing for flat strippings which are allowed 
to fall on the doffer cover, w T here such 
strippings are removed by hand, the 
doffer cover shall be kept closed and 
securely fastened to prevent the open¬ 
ing of the cover w'hile the machine is in 
operation. When it becomes necessary to 
clean the cards while they are in mo¬ 
tion. a long-liandled brush or dust mop 
shall be used. 

(f) Garnett machines —(1) Lickerin. 
Garnett lickerins shall be enclosed. 

(2) Fancy rolls. Garnett fancy rolls 
shall be enclosed by covers. These shall 
be installed in a way that keeps worker 
rolls reasonably accessible for removal 
or adjustment. 

(3) Underside of machine. The under¬ 
side of the garaett shall be guarded by 
a screen mesh or other form of enclosure 
to prevent access. 

(g) Spinning mules —A substantial 
fender of metal or hardwood shall be 
installed in front of the carriage wheels, 
the fender to extend to within one- 
fourth inch of the rail. 

(h) Slashers —(1) Cylinder dryers — 

(i) Reducing valves, safety valves , and 
pressure gages. Reducing valves, safety 
valves, and pressure gages shall conform 
to the ASME Pressure Vessel Code, Sec¬ 
tion Vin, Unfired Pressure Vessels, 1968, 

(ii) Vacuum relief valves. Vacuum re¬ 
lief valves shall conform to the ASME 
Code for Pressure Vessels, Section vm, 
Unfired Pressure Vessels, 1968. 

<iii> Lever control. When slashers are 
operated by control levers, these levers 
shall be connected to a horizontal bar 
.or treadle located not more than 69 
inches above the floor to control the 
operation from any point. 

(iv) Pushbutton control. Slashers 
operated by pushbutton control shall 
have stop and start buttons located at 
each end of the machine, and additional 
buttons located on both sides of the 
machine, at the size box and the delivery 
end. If calender rolls are used, additional 
buttons shall be provided at both sides 
of the machine at points near the nips, 
except when slashers are equipped with 
an enclosed dryer. 

(v) Nip guards. All nip guards shall 
comply with the requirements of sub- 
paragraph <2><iv> of this paragraph. 

(vi> Cylinder enclosure. When en¬ 
closures or hoods are used over cylinder 
drying rolls, such enclosures or hoods 
shall be provided with an exhaust system 
which will effectively prevent wet air and 
steam from escaping into the workroom. 

Cvii) Expansion chambers. Slasher 
kettles and cookers shall be provided 
with expansion chambers in the covers, 
or drains, to prevent surging over. 
Steam-control valves shall be so located 
that they can be operated without expos¬ 
ing the worker to moving parts, hot sur¬ 
faces. or steam. 
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(2) Enclosed hot air dryer —(i) Lever 
control. When slashers are operated by 
control levers, these levers shall be con¬ 
nected to a horizontal bar or treadle lo¬ 
cated not more than 69 inches above 
the floor to control the operation from 
any point. 

(ii) Push-button control. Slashers 
operated by push-button control shall 
have one start button at each end of the 
machine and stop buttons shall be lo¬ 
cated on both sides of the macliines at 
intervals spaced not more than 6 feet 
on centers. Inching buttons should be 
installed. 

(iii> Dryer enclosure. The dryer en¬ 
closure shall be provided with an ex¬ 
haust system which will effectively pre¬ 
vent wet air and steam from escaping 
into the workroom. 

(iv) Nip guards. All nip guards shall 
comply with Table R-l. 

TABLE R-l 
GUARD OPENINGS 

Openings In the guard or between the 
guard and working surface shall not be 
greater than the foUowlng: 

Distance of opening Maximum 

from nip point width of opening 

0 to lft. *4 

1*4 to 2 % . ft 

2ft to 3ft- ft 

3ft to 5ft-. ft 

5ft to 6ft_ ft 

6ft to 7ft.. ft 

7ft to 8ft.1 ft 

The measurements In Table R-l are all in 
inches. 

(v) Expansion chambers. Slasher 
kettles and cookers shall be provided 
with expansion chambers into the covers, 
or drains, to prevent surging over. Steam 
control valves shall be so located that 
they can be operated without exposing 
the worker to moving parts, hot surfaces, 
or steam. 

(i) Warpers —(1) Swiveled double¬ 
bar gates. Swiveled double-bar gates 
shall be installed on all warpers operat¬ 
ing in excess of 450 yards per minute. 
These gates shall be so interlocked that 
the machine cannot be operated until the 
gate is in the “closed position,” except for 
the purpose of inching or jogging. 

<2) Closed position. “Closed position” 
shall mean that the top bar of the gate 
shall be at least 42 inches from the floor 
or working platform; and the lower bar 
shall be at least 21 inches from the 
floor or working platform: and the gate 
shall be located 15 inches from the vert¬ 
ical tangent to the beam head. 

(j) Drawing frames , slubbers, roving 
parts, cotton combers, ring spinning 
frames, twisters. Gear housing covers on 
all installations of drawing frames, slub¬ 
bers, roving frames, cotton combers, ring 
spinning frames, and twisters shall be 
equipped with interlocks. 

<k) Gill boxes —(1) Pin guard . • A 
guard shall be placed ahead of the feed 
end and shall be so designed that it w’ill 
prevent the worker’s fingers from being 
caught in the pins of the intersecting 
fallers. 

<2) Nip guards. All nip guards shall 
comply with the requirements of para¬ 
graph <g)(2)(iv) of this section. 
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(1) Heavy draw boxes, finishers, and 
speeders used in worsted drawing —(1) 
Band pulley covers. Covers for band pul¬ 
leys shall be closed when the machine 
is in motion. 

(2) Benches or working platforms. 
Branches or working platforms approx¬ 
imately 10 inches in height and 8 inches 
in width should be installed along the 
entire running length of the machine 
for the worker to stand on while creeling 
the machine. Such benches or platforms 
shall be covered with an abrasive or 
nonslip material. 

<m> Silver and ribbon tappers (cot- 
tort) . Cover guard. An interlocking cover 
guard shall be installed over the large 
calendar drums and the lap spool, de¬ 
signed to prevent the operator from 
coming in contact with the nip. 

*n) Looms —(1) Shuttle guard. Each 
loom shall be equipped with a guard 
designed to minimize the danger of the 
shuttle flying out of the shed. 

\2 ) Protection for loom fixer. Provi¬ 
sions shall be made so that every loom 
fixer can prevent the loom from being 
started while he is at work on the loom. 
This may be accomplished by means of 
a lock, the key to which is retained in 
the possession of the loom fixer, or by 
some other effective means to prevent 
stalling the loom. 

(o) Shearing machines. All revolving 
blades on shearing machines shall be 
guarded so that the opening between 
the cloth surface and the bottom of the 
guard will not exceed three-eighths 
inch. 

(p) Continuous bleach range <cotton 
and rayon )—(1) J-box protection. Each 
valve controlling the flow of steam, in¬ 
jurious gases, or liquids into a J-box shall 
be equipped with a chain, lock, and key. 
so that any worker who enters the J-box 
can lock the valve and retain the key 
in his possession. Any other method 
w’hich will prevent steam, injurious 
gases, or liquids from entering the J-box 
wiiile the worker is in it will be 
acceptable. 

(2) Open-width bleaching. The nip of 
all in-running rolls on open-width 
bleaching machine rolls shall be pro¬ 
tected with a guard to prevent the 
worker from being caught at the nip. 
The guard shall extend across the entire 
length of the nip. 

«q> Kiers —(1) Reducing valves, 
safety valves, and pressure gages. Re¬ 
ducing valves, safety valves, and pressure 
gages shall conform to the ASME Code 
for Unfired Pressure Vessels, Section 
VIII, Unftred/Pressure Vessels, 1968. 

(2) Kier valve protection. Each valve 
controlling the flow of steam, injurious 
gases, or liquids into a kier shall be 
equipped with a chain, lock, and key. 
so that any worker who enters the kier 
can lock the valve and retain the key in 
his possession. Any other method which 
will prevent steam, injurious gases, or 
liquids from entering the kier while the 
w orker is in it will be acceptable. 

(r) Gray and white bins. On new in¬ 
stallations guard rails conforming to 
§ 1910.23 shall be provided where w r orkers 
are required to plait by hand from the 


top of the bin so as to protect the worker 
from falling to a lower level. 

(s) Mercerizing range (piece goods — 
(1) Stopping devices. A stopping device 
shall be provided at each end of the 
machine. 

(2) Frame ends. A guard shall be in¬ 
stalled at each end of the frame between 
the in-running chain and the clip opener, 
to prevent the worker’s fingers from be¬ 
ing caught. 

<3> Mangle and icashers. The nip at 
the in-running rolls shall conform to 
§ 1910.264. 

(t) Tenter frames —(1) Stopping de¬ 
vices. A stopping device shall be provided 
at each end of the machine. 

(2) Frame ends. A guard shall be in¬ 
stalled at each end of the frame at the 
in-running chain and clip opener. 

(3> Oil cups. Oil cups shall be safety 
located to permit easy access. 

(u) Dyeing jigs —(1) Stopping de¬ 
vices. Each dye jig shall be equipped with 
individual mechanical or electrical means 
for stopping the machine. 

(2) Roll arms. Roll arms on jigs shall 
be built to allow for extra large batches, 
and to prevent the center bar from being 
forced off, causing the batch to fall. 

(v) Padders—Nip guards. All nip 
guards shall comply with the require¬ 
ments of paragraph (g) (2) (iv) of this 
section. 

(w) Drying cans —(1) Pressure reduc¬ 
ing valves and pressure gages. Pressure 
reducing valves and pressure gages shall 
conform to the ASME Code for Pressure 
Vessels, Section VIII. 1968, Unfired Pres¬ 
sure Vessels. 

(2) Vacuum collapse. If cans are not 
designed to prevent vacuum collapse, 
each can shall be equipped with one or 
more vacuum relief valves with openings 
of sufficient size to prevent the collapse 
of the can if vacuum occurs. 

cx) Flat-work ironer —(1) Feed rolls. 
The feed rolls shall be guarded to con¬ 
form to § 1910.262. 

(2) Pressure rolls. Pressure rolls shall 
be covered or guarded to conform to 
§ 1910.262. 

(y) Extractors —(1) Centrifugal ex¬ 
tractor — (i) Cover. Each extractor shall 
be equipped with a metal cover. 

(ii) Interlocking device. Each extrac¬ 
tor shall be equipped with an interlock¬ 
ing device that will prevent the cover 
from being opened while the basket is in 
motion, and also prevent the power op¬ 
eration of the basket wiiile the cover is 
open. 

dii) Brakes. Each extractor shall be 
equipped with a mechanically or elec¬ 
trically operated brake to quickly stop 
the basket when the pow f er driving the 
basket is shut off. 

(iv) Maximum allowable speed. Each 
centrifugal extractor shall be effectively 
secured in position on the floor or foun¬ 
dation so as to eliminate unnecessary 
vibration, and should not be operated at 
a speed greater than the manufacturer s 
rating, which shall be stamped where 
easily visible in letters not less than one- 
quarter inch in height. The maximum 
allowable speed shall be given in revo¬ 
lutions per minute (rpm». 
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»2» Engine drum extractor — Over - 
speed governor. Each engine individually 
driving an extractor shall be provided 
with an approved engine stop and speed 
limit governor. 

(3) Squeezer or wringer extractor — 
Nip guards. All nip guards shall comply 
with the requirements of paragraph (g) 
<2><iv) of this section. 

(z) Nip guards . All nip guards for 
water mangle, starch mangle, back- 
washer (worsted yarn) crabbing ma¬ 
chines, decating machines, shall com¬ 
ply with the requirements of paragraph 
<g>(2)(iv). 

(aa > Sanforizing and palmer machine. 
A safety trip rod, cable, or wire center 
cord shall be provided across the front 
and back of all palmer cylinders extend¬ 
ing the length of the face of the cylinder. 
It shall operate readily whether pushed 
or pulled. This safety trip shall be not 
more than 72 inches above the level on 
which the operator stands and shall be 
readily accessible. 

<bb> Rope washers — (1) Splash 
guard. Splash guards shall be installed 
on all rope washers unless the machine is 
so designed as to prevent the water or 
liquid from splashing the operator, the 
floor, or working surface. 

<2> Safety stop bar. A safety trip rod, 
cable or wire center cord shall be pro¬ 
vided across the front and back of all 
rope washers extending the length of the 
face of the w r asher. It shall operate 
readily whether pushed or pulled. This 
safety trip shall be not more than 72 
inches above the level on which the op¬ 
erator stands and shall be readily 
accessible. 

(cc) Laundry washer tumbler or 
shaker —(I) Interlocking device. Each 
drying tumbler, each double cylinder 
shaker or clothes tumbler, and each 
washing machine shall be equipped with 
an interlock device which will prevent 
the power operation of the inside cylin¬ 
der when the outer door on the case or 
shell is open, and w'hich will also prevent 
the outer door on the case or shell from 
being opened without shutting off the 
power. This should not prevent the move¬ 
ment of the inner cylinder by means of a 
hand operated mechanism or an “inching 
device.’* 

< 2 > Means of holding covers or doors 
in open position. Each enclosed barrel 
shall also be equipped with adequate 
means for holding open the doors or 
covers of the inner and outer cylinders 
or shells while it is being loaded or 
unloaded. 

< dd» Printing machine i roller type ) — 
( 1» Nip Guards. All nip guards shall 
comply with the requirements of para¬ 
graph <g)(2)(iv) of this section. 

( 2) Crown wheel and roller gear nip 
Protection. The engraved roller gears 
and the large crown wheel shall be pro¬ 
vided with a protective disc which will 
enclose the nips of the in-running gears, 
individual discs for each nip will be 
acceptable. 

(ee ' Calenders. The nip at the in- 
running side of the rolls shall be pro- 
wded with a guard extending across the 
entire length of the nip and arranged to 


prevent the fingers of the workers from 
being pulled in between the rolls or be¬ 
tween the guard and the rolls, and con¬ 
structed so that the cloth can be fed into 
the rolls safely. 

<ff) Rotary staple cutters. A guard 
shall be installed completely enclosing 
the cutters to prevent the hands of the 
operator from reaching the cutting zone. 

(gg) Clothing folding machine. The 
crank arm and blade guide rods on both 
sides of the cloth-folding machines shall 
be protected from contact by barrier 
guards constructed to conform to the re¬ 
quirements of § 1910.217. 

(hh> Hand bailing machine. An 
angle-iron-handle stop guard shall be in¬ 
stalled at the right angle to the frame of 
the machine. The stop guard shall be so 
designed and so located that it will pre¬ 
vent the handle from traveling beyond 
the vertical position should the handle 
slip from the operator’s hand when the 
pawl has been released from the teeth of 
the takeup gear. 

<ii) Roll bench. Cleats shall be in¬ 
stalled on the ends of roll benches. 

(jj) Cuttle or swing folder <overhead 
type >. The bottom of the overhead fold¬ 
ers shall be located not less than 7 feet 
from the floor or working surface. 

(kk) Color-mixing room. Floors- in 
color-mixing rooms shall be constructed 
to drain easily. 

(11» Open tanks and vats for mixing 
and storage of hot or corrosive liquids — 
(1) Protection against falls. Open tanks 
and vats containing hot or corrosive 
liquids shall be protected to conform to 
the requirements of § 1910.23. 

<2> Shutoff valves. Boiling tanks, 
caustic tanks, and hot liquid containers, 
so located that the operator cannot see 
the contents from the floor or working 
area, shall have emergency shutoff valves 
controlled from a point not subject to 
danger of splash. Valves shall conform 
to the ASME Pressure Vessel Code, sec¬ 
tion VIII, Unfired Pressure Vessels, 1968. 

(mm> Dye kettles and vats. —Pipes or 
drains of sufficient capacity to carry the 
contents safely away from the working 
area shall be installed where there are 
dye kettles and vats which may at any 
time contain hot or corrosive liquids. 
These shall not empty directly onto the 
floor. 

(nn » Acid carboys. Carboys shall be 
provided with inclinators, or the acid 
shall be withdrawn from the carboys by 
means of pumping without pressure in 
the carboy, or by means of hand operated 
siphons. 

<oo> Handling caustic soda and 
caustic potash. Means shall be provided 
for handling and emptying caustic soda 
and caustic potash containers to prevent 
workers from coming in contact with the 
caustic (see paragraph (qq) of this sec¬ 
tion). 

<PP> First aid. Wherever acids or 
caustics are used, provision shall be made 
for a copious and flowing supply of 
fresh, clean w'ater. 

(qq > Personal protective equipment — 
(1) Personal protective equipment. 
Workers engaged in handling acids or 
caustics in bulk, repairing pipe lines con¬ 


taining acids or caustics, etc., shall be 
provided with protective occupational 
(safety) equipment to conform to the 
requirements of 5 1910.132, § 1910.133, 
and § 1910.134. 

(2) Respirators, gas masks, and such 
appliances, for emergency use only, shall 
be of a type required by § 1910.134. 

(rr) Workroom ventilation. In all 
workrooms in which potentially toxic 
substances are used, the maximum al¬ 
lowable concentrations listed in § 1910.93 
shall be maintained. Open surface tanks 
shall conform to the requirements of 
§ 1910.94(d). 

§ 1910.263 Bakery equipment* 

(a) General requirements —(1) Appli¬ 
cation. The requirements of this sec¬ 
tion shall apply to the design, installa¬ 
tion. operation and maintenance of 
machinery and equipment used within 
a bakery. 

(2) Standards incorporated by refer¬ 
ence. Standards covering issues of oc¬ 
cupational safety and health which are 
of general application without regard 
to any specific industry are incorporated 
by reference in paragraphs of this sec¬ 
tion and made applicable to bakeries. 
All such standards shall be construed 
according to the rules of construction set 
out in § 1910.05. 

«b) Definitions applicable to this sec¬ 
tion —(1) Dumpbin and blender. The 
term “dumpbin and blender’* applies to 
those elements of a flour handling sys¬ 
tem in w'hich flour in bags is first emptied 
for distribution. 

(2) Flour elevator. The term “flour 
elevator” means the conveyor which is 
used to convey flour in a vertical direc¬ 
tion and it includes bucket, spiral screw, 
or btilkflow r conveyors. 

• 3 • Screw conveyor. The term “screw 
conveyor” means the conveyor which is 
used to convey flour in a horizontal or 
inclined plane by means of a continuous 
spiral screw enclosed in a suitable casing 
which follows the same general contour 
of the perimeter of the screw\ 

<4> Bolting reel. The term “bolting 
reel” means a device in wdiich the flour 
is screened through a rotating drum. 

(5) Sifter. The term “sifter” means 
a device in which flour is sifted. It may 
be of the brush, oscillating, or vibrating 
type. 

< 6) Flour scale. The term “flour scale” 
means a scale for weighing flour. 

(7) Flour gate. The term “flour gate” 
means the device or devices used to con¬ 
trol the delivery of flour. 

<8) Direct fired ovens. Direct fired 
ovens are ovens which burn fuel directly 
inside the baking chamber. 

( 9) Direct recirculating ovens. “Direct 
recirculating ovens” are ovens which 
have heating systems consisting of one 
or more heaters (located inside or out¬ 
side the baking chamber), each heater 
being equipped with a burner, the prod¬ 
ucts of combustion of which are mixed 
with spent gasses returned from the 
oven. Combustion gases are circulated 
through the heater and oven chamber 
by a fan. An overflow or vent removes 
part of the spent combustion gases to 
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compensate for fresh combustion gases 
added by the burner. 

(10) Flue-type ovens. “Flue-type 
ovens” are ovens which burn fuel in a 
furnace which is connected through flues 
which carry the combustion gases to a 
stack. 

< 11 > Indirect multiple-burner ovens. 
“Indirect multiple-burner ovens" are 
ovens which are heated by burners 
(usually gas ) which are totally enclosed 
in such a way that unburned gases or 
products of combustion cannot enter the 
baking chamber. 

U‘2) Steam-tube ovens. “Steam-tube 
ovens" are ovens which are heated by a 
group of tubes which are partially filled 
with liquid and sealed at both ends. A 
small part of each tube is exposed to the 
heat of a furnace and the larger part 
placed inside the baking chamber. Heat 
is transmitted by evaporating liquid in 
the furnace end of the tube. Steam thus 
formed travels to the other end of the 
tube, where the steam condenses and 
returns to the furnace by gravity. 

(13) Indirect recirculating ovens. “In¬ 
direct recirculating ovens” are ovens 
which are equipped with a gas tight duct 
system, a furnace, and a circulating fan. 
Gases of combustion are circulated 
through this enclosed system and mixed 
with fresh combustion gases generated 
by the burner in the combustion cham¬ 
ber. A vent or overflow removes a por¬ 
tion of the gases to compensate for the 
fresh gases added by the burner. No un¬ 
burned gases or products of combustion 
have access to the baking chamber. 

(14) Electric ovens. “Electric ovens" 
are ovens which are heated entirely by 
passing an electric current through re¬ 
sistance elements. 

(c) General machine guarding —(1) 
Electrical grounding. The frame of each 
machine which is driven by an electric 
motor or has any electrical connection 
shall be effectively grounded. 

(2) Gears . All gears shall be com¬ 
pletely enclosed regardless of location. 

(3) Sprockets and V-belt drives. 
Sprockets and V-belt drives located 
within reach from platforms or passage¬ 
ways or located within 8 feet 6 inches 
from the floor shall be completely 
enclosed. 

(4) Rotating parts. Lubrication fit¬ 
tings on rotating parts shall be recessed 
or covered with collars so that the rotat¬ 
ing surface will be smooth and flush. 

(5) Lubrication. Where machinery 
must be lubricated w ? hile in motion, sta¬ 
tionary lubrication fittings inside a 
machine shall be provided with extension 
piping to a point of safety so that the 
employee will not have to reach into any 
dangerous part of the machine w'hen 
lubricating. 

(6) Removable covers or guards. Any 
covers or guards which must be removed 
for cleaning and adjustment shall be 
made easily removable in order that they 
may be removed and replaced with the 
least effort. 

(7) Ventilation through machine 
guards. Where it is necessary to guard 
motors or other equipment which require 
ventilation, guards should be so designed 
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that they will not restrict the circulation 
of the air. 

(8) Hot pipes. Exposed hot w ater and 
steam pipes shall be .covered with insu¬ 
lating material wherever necessary to 
protect employee from contact. 

(d) Flour-handling equipment .—(1) 
General requirements for flour handling. 

(i) Wherever any of the various pieces of 
apparatus comprising a flour-handling 
system are run in electrical unity with 
one another the followmg safeguards 
shall apply: 

(a) Each apparatus shall be properly 
safeguarded by of disconnecting means 
for the motor circuits as required by 
S§ 1910.312 and 1910.320. 

( b) Wherever a flour-handling system 
is of such size that the beginning of its 
operation is far remote from its final 
delivery end, all electric motors operat¬ 
ing each apparatus comprising this sys¬ 
tem shall be controlled at each of two 
points, one located at each remote end, 
either of which will stop all motors. 

(c) Motor control switches shall be 
capable of being locked in the open 
position. 

* (d) Control circuits for magnetic con¬ 
trollers shall be so arranged that the 
opening of any one of several limit 
switches, which may be on an individual 
unit, will serve to de-energize all of the 
motors of that unit. 

(ii) Removable covers on all flour¬ 
handling equipment shall be so designed 
that the lifting effort shall not be more 
than 50. 

(hi) Wherever flour-handling systems 
are of large construction, suitable w'alk- 
ways or platforms or both shall be con¬ 
structed around and over bins and ap¬ 
paratus, in accordance with the require¬ 
ments of §§ 1910.22 and 1910.23. 

< a ) All w r alkway surfaces shall be 
maintained in nonslip condition. 

< b ) Elevated walkways shall have rail¬ 
ings and toeboards. 

(c) All ladders leading to upper walk¬ 
ways shall be in accordance with the 
requirements of 5 1910.25, 8 1910.26, and 
§ 1910.27. 

(d) Wherever walkways are near the 
ceiling construction of the building, 
w here obstruction to head room is low*er 
than normal standing height, proper 
methods shall be provided to warn any 
occupant of the walkway. This should be 
done by means of “tell tales” or other 
suitable means located ahead of the ob¬ 
struction. Suitable signs shall also be 
placed on walkways warning occupants 
of possible danger. 

(iv) All oscillating and vibrating 
sifters shall be protected with guard rails 
of suitable height and design. 

(v) All mechanical transmission 
shafting, gearing, and sprocket drives 
shall be completely guarded, preferably 
with dust-tight housing. Lubrication 
fittings shall extend to the outside of the 
guard. 

(vi) All guards shall be readily 
removable. 

(vii) All flour-handling equipment, 
each individual unit or the entire system 
collectively, shall be so constructed that 
all interior or exterior protruding corners 
are of a rounded nature. 


(viii> When Class II hazardous con¬ 
ditions prevail, electric motors, motor 
controllers, and switches shall be of the 
type approved for such locations in ac¬ 
cordance with the requirements of 
§ 1910.326. 

<2) Bag chutes and bag lifts ( bag-arm 
elevators), (i) Bag chutes (gravity 
chutes for handling flour bags) shall be 
so designed so as to keep to a minimum 
the speed of flour bags. If the chute in¬ 
clines more than 30 from the horizontal, 
there shall be an upturn at the lower end 
of the chute to slow dowm the bags. 

(ii) Bag-arm elevators with manual 
takeoff shall be designed to operate at a 
capacity not exceeding seven bags per 
minute. The arms on the conveyor chain 
shall be so spaced as to obtain the full 
capacity of the elevator with the lowest 
possible chain speed. There shall be an 
electric limit switch at the unloading end 
of the bag-arm elevator so installed as to 
automatically stop the conveyor chain if 
any bag fails to clear the conveyor arms. 

(iii) The Conveyor chain on bag-arm 
elevators shall travel in a suitable struc¬ 
ture and all drums shall be completely 
guarded, so that in case of a broken 
chain link the remainder of the chain 
will remain within its guides. 

(iv) Man lifts shall be prohibited in 
bakeries. Bag or barrel lifts shall not be 
used as man lifts. 

(3) Dumpbin and Blender, (i) The 
dumpbin or blender shall be constructed 
of metal or other nonsplinteiing material. 

(ii) Openings shall be protected by 
means of bars or grids. If grids are made 
of mesh, the openings shall be not more 
than 3 inches in either length or width. 
If parallel bars or rods are used, they 
shall be spaced not more than 3 inches 
apart on centers. 

(iii) Hinged dumpbin covers shall be 
provided with locks or latches to hold the 
covers in the open position, so that they 
w r ill not accidentally fall down while the 
dumpbin is in operation. 

(iv) Dumpbins and blenders shall be 
so constructed that no separate pits in 
floors shall be required at the point which 
connects the final discharge to the usual 
elevator. 

(v) All dumpbin and blender hoods 
shall be of sufficient capacity to prevent 
circulation of flour dust outside the 
hoods. 

(vi) All dumpbins shall be of a suita¬ 
ble height from floor to enable the oper¬ 
ator to dump flour from bags, without 
causing undue strain or fatigue. Where 
the edge of any bin is more than 24 inches 
above the floor, a bag rest step shall be 
provided. 

<vii) A control device for stopping the 
dumpbin and blender shall be provided 
close to the normal location of the 
operator. 

(viii) A screen shall be provided in 
the suction nozzle over the bin or blender 
to prevent sacks that are being cleaned 
from getting into the rotor of the dust 
collecting fan. 

(4) Flour elevators . (i) Flour eleva¬ 
tors shall be constructed of metal or 
other nonsplintering material. 

(ii) All removable sections of the ele¬ 
vator casing shall be equipped with suita- 
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ble stationary clamps for quick removal, 
or shall be equipped with equivalent lock¬ 
ing devices which contain no loose parts 
which may become detached from either 
the casing or the cover. 

*5) Bolting reels, (i) Bolting reels 
shall be constructed of metal or other 
nonsplintering material, with the excep¬ 
tion of the bolting cloth. 

i ii > Refuse tailing spouts shall be 
readily accessible and shall be located at 
a safe distance from unguarded moving 
parts. 

16 ) Storage bins . (i) Storage bins shall 
be constructed of metal or other non¬ 
splintering material. 

(ii) Storage bins shall be provided 
with gaskets and locks or latches to keep 
the cover closed, or other equivalent de¬ 
vices in order to insure the dust tightness 
of the cover. Covers at openings where 
an employee may enter the bin shall also 
be provided with a hasp and a lock, so 
located that the employee may lock the 
cover in the open position whenever it is 
necessary to enter the bin. 

tiii) Storage bins where the side is 
more than 5 feet in depth shall be pro¬ 
vided with standard stationary safety 
ladders, both inside and outside, to reach 
from floor level to top of bin and from top 
of bin to inside bottom, keeping the lad¬ 
der end away from the moving screw 
conveyor. 

(ivi Loading distribution conveyors 
shall be located in top of bin centrally 
unhoused, and all covers for entrance to 
the bins shall be located away from the 
loading distribution conveyor. 

<v> An electric limit switch or other 
suitable protective device shall be pro¬ 
vided in the top of the bin centrally over 
the loading screw conveyor on the oppo¬ 
site end of the flour entrance opening. It 
shall be so designed as to stop the load¬ 
ing screw if an excessive amount of flour 
is delivered to the bin. 

ivi) The main entrance cover of large 
storage bins located at the interior exit 
ladder shall be provided with an electric 
interlock for motors operating both feed 
and unloading screw, so that these mo¬ 
tors cannot operate while the cover is 
open. 

(7) Screw conveyors, (i) Screw con¬ 
veyors shall be constructed of metal or 
other nonsplintering material. 

(ii> Each dead-end screw conveyer 
shall be provided with an overflow safety 
gate which will operate an electric limit 
switch to shut down the conveyer before 
dangerous pressure of material is built 
up at the dead end. 

<iii) The covers of all screw conveyors 
shall be made removable in convenient 
sections, held on with stationary clamps 
located at proper intervals keeping all 
covers dust-tight. Where drop or hinged 
bottom sections are provided this pro¬ 
vision shall not apply. 

( 8) Sifters, (i) Enclosures of all types 
oi flour sifters shall be so constructed 
that they are dust-tight but readily ac¬ 
cessible for interior inspection. 

^ f ll ) u 0scillating and vibrating sifters 
snail be so constructed that all moving 
parts are well within the outer frame of 
the apparatus. 
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(iii) Refuse tailing spouts of all types 
of sifters shall be readily accessible and 
shall be located at a safe distance from 
unguarded moving parts. 

(9) Flour scales, (i) Flour scales shall 
be constructed of metal or other non- 
splintering material. 

(ii) Where a transparent covering is 
provided over dial scales it shall be made 
of a nonshatterable transparent material. 

(iii) Traveling or track-type scales 
shall be equipped with bar handles for 
moving same. The bar should be at least 
1 inch in diameter and well away from 
trolley track wheels. 

(iv) All moving trolley wheels located 
within 8 feet 6 inches of floors or plat¬ 
forms shall be fully guarded on sides and 
ahead of rotating motion. 

(v) The scale cutoff switch shall be 
totally enclosed and connected to the 
scale beam in such a manner as to pro¬ 
tect the operator from contact. 

<vi) Where two or more scales are used 
on travelling flour scales, interlocks shall 
be provided so that the gate will not 
open unless the hopper is below. 

(10) Automatic flour gates. Automatic 
flour-gate equipment shall be con¬ 
structed of metal or other nonsplintering 
material. 

(e) Mixers —< 1) Horizontal dough 
mixers . <i) Mixers with external power 
application shall have all belts, chains, 
gears, pulleys, sprockets, clutches, and 
other moving parts completely enclosed. 

(ii> Mixers with built-in power units 
shall have all drive elements enclosed in 
such a manner as to prevent injury to 
operators or maintenance personnel per¬ 
forming their normal duties. 

(iii) Each mixer shall be equipped 
with an individual motor and control, 
and with a conventiently located manual 
switch to prevent the mixer from being 
started in the usual manner while the 
machine is being serviced and cleaned. 

(iv) All electrical control stations 
shall be so located that the operator must 
be in full view of the bowl in its open 
position. No duplication of such controls 
other than a stop switch shall be 
permitted. 

(v) All mixers with power and manual 
dumping arrangements shall be equipped 
with safety devices which shall: 

(a) Engage both hands of the oper¬ 
ator, when the agitator is in motion 
under power, and while the bowl is 
opened more than one-fifth of its total 
opening. 

(b) Prevent the agitator from being 
started, w hile the bowl is more than one- 
fifth open, without engaging both hands 
of the operator: 

(c) Permit the operator to liave a full 
view of the bowl opening while he is in 
the act of maintaining operation of the 
agitator at any time while the bow r l is 
more than one-fifth open. 

(vi) Mixers with power dumping de¬ 
vices shall be arranged so that the bowl 
opening cannot be closed beyond four- 
fifths of its total opening unless the oper¬ 
ator maintains the control contact which 
causes the dump motor to complete the 
bowl closure. Alternatively the control 
may be so arranged that the operator 
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must keep at least one hand engaged, by 
holding in a push button, during the 
entire closure of the mixing bowl. 

(vii) Mixers shall be provided with 
flour-gate operating mechanisms, ingre¬ 
dient openings, and water inlets, which 
can be conveniently manipulated by the 
operator from the normal area of activ¬ 
ity (either platform or floor) without 
requiring abnormal reaching, or improv¬ 
isations which might jeopardize his 
safety. 

(viii) Every mixer shall be equipped 
with a full enclosure over the bowl which 
is closed at all times while the agitator is 
in motion. Only minor openings in this 
enclosure, such as ingredient doors, flour 
inlets, etc., each representing less than 
1 V 2 square feet in ares^ shall be capable 
of being opened while the mixer is in 
operation. 

(ix> No loose access doors and covers 
weighing more than 2 pounds shall be 
used on mixers. Such parts shall be 
hinged or otherwise held in proximity to 
the openings that they cover. 

(x) Overhead covers or doors w’hich 
are subject to accidental closure shall be 
counterbalanced to remain in an open 
position or provided with means to hold 
them open until positively released by 
the operator. 

<xi) Provision shall be made to bolt 
mixers solidly to the floor to prevent dis¬ 
location or excessive vibration, and no 
open space between mixers and plat¬ 
forms shall be permitted which may en¬ 
danger the operator. 

(xii) Mixers shall be installed only on 
substantial foundations which are cap¬ 
able of safely withstanding the live 
loads incurred in full-capacity mixing 
operations. 

(xiii) Access for lubrication at all 
points shall be provided so as to avoid 
contact between the lubricating device or 
the operator’s hands and any moving 
parts. 

(xiv) Any device or mechanism used 
to return ‘ sponges’* to a mixer shall be so 
interlocked with the mixer as to prevent 
injury to the operator. 

(xv> No electrical pilot or control cir¬ 
cuits shall be employed at a potential in 
excess of 240 volts. 

(xvi) A motor-running overcurrent 
protective device shall be provided for 
each motor. Undervoltage protection 
shall be provided in all magnetic 
controllers. 

(xvii) Positive means shall be pro¬ 
vided to prevent application of pressure 
above the stipulated maximum in all 
mixer cooling jackets. 

(xviii) Valves and controls to regulate 
the coolant in mixer jackets shall be 
located so as to permit access by the 
operator writhout jeopardizing his safety. 

(2) Vertical Mixers, (i) Vertical mix¬ 
ers shall comply with subdivisions (i), 
(ii). (iii), (x) through (xiv), (xvi), and 
(xvii) of subparagraph (1) of this 
paragraph. 

(ii) Positive means shall be provided 
to prevent injury to the operator during 
speed-change manipulation. 

(iii) Bowl locking devices shall be of a 
positive type which require the atten¬ 
tion of the operator for unlocking. 
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(iv) Devices shall be made available 
for moving bowls weighing more than 
80 pounds, with contents, into and out of 
the mixing position on the machine. 

(v) Every precaution which does not 
impair the normal operation of the 
mixer shall be exercised in providing pro¬ 
tection of the operator against injury by 
the moving agitators. 

(f) Dividers —(1) Pinch and shear 
points. All pinch points and shear points 
from reciprocating or rotating parts of 
the divider shall be enclosed or guarded, 
to protect the operator's hands and 
fingers from these hazards. 

(2) Front guards. Guards at front of 
a divider shall be so arranged that the 
weight of dough can be adjusted with¬ 
out removing the guard. 

(3) Rear of divider. The back of the 
divider shall have a complete cover to 
enclose all of the moving parts, or each 
individual part shall be enclosed or 
guarded to remove the separate hazards. 
The rear cover shall be provided with a 
limit switch in order that the machine 
cannot operate when this cover is open. 
The guard on the back shall be hinged 
so that it cannot be completely removed 
and if a catch or brace is provided for 
holding the cover open, it shall be de¬ 
signed so that it will not release due to 
vibrations or minor bumping whereby 
the cover may drop on an employee. 

(4) Oil holes in knife. The oil holes in 
the knife at the back of the divider shall 
be of such size that an employee’s finger 
cannot go through the hole. 

(5) Knife actuating arm. There shall 
be a saddle guard or other protective 
device on any elongated hole in the knife 
actuating arm at the back of the divider. 

(6) Shear pins. Dividers shall be 
equipped with mechanical overload re¬ 
lease devices such as sheer pins. 

(g) Moulders —(1) Hoppers. Mechani¬ 
cal feed moulders shall be provided with 
hoppers so designed and connected to the 
proofer that an employee’s hands can¬ 
not get into the hopper where they will 
come in contact with the in-running 
rolls. 

(2) Hand-fed moulders . Hand-fed 
moulders shall be provided with a belt- 
feed device or the hopper shall be ex¬ 
tended high enough so that the hands 
of the operator cannot get into the feed 
rolls. The top edge of such a hopper shall 
be well rounded to prevent injury when it 
is struck or bumped by the employee’s 
hand. 

(3) Stopping devices. There shall be 
a stopping device within easy reach of 
the operator who feeds the moulder and 
another stopping device within the reach 
of the employee taking the dough away 
from the moulder. 

(4) Cleanout holes. Machines shall be 
so designed that there is no shear point 
in close proximity to the cleanout holes. 

(5) Rear of moulders. At the rear of 
moulders all revolving shafts shall have 
round corners or cylindrical surfaces, 
and all bolts shall be flush. Tie rods shall 
be far enough from revolving parts to 
prevent a shearing or pinching hazard. 

(6) Adjustment crank. Where a re¬ 
movable crank is used to adjust the 
moulder for different sizes of loaf, 
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brackets shall be provided on the side of 
the machine for holding the crank when 
it is not in use. 

(h) Manually fed dough brakes —(1) 
Top-roll protection. The top roll shall 
be protected by a heavy gage metal shield 
extending over the roll to go within 6 
inches of the hopper bottom board. The 
shield may be perforated to permit obser¬ 
vation of the dough entering the rolls. 

(2) Emergency stop bar. An emer¬ 
gency stop bar shall be provided, so 
located that the body will press against 
it if the operator slips and falls toward 
the rolls, or if the operator gets his hand 
caught in the rolls, and this pressure 
shall positively open a circuit which will 
deenergize the drive motor. In addition 
a magnetic, spring-set brake shall be de¬ 
energized at the same time, causing the 
rolls to stop instantly. The emergency 
stop bar shall be checked every 30 days. 

(i) Miscellaneous equipment —(1) 
Proof boxes . All door locks shall be op¬ 
erable both from within and outside the 
box. Guide rails shall be installed to cen¬ 
ter the rack as it enters, passes through, 
and leaves the proof box. 

(2) Fermentation room. Fermenta¬ 
tion room doors shall have nonshatter- 
able wire glass or plastic panels for 
vision through doors. 

(3) Troughs. Troughs shall be 
mounted on antifriction bearing casters 
thus making it possible for the operator 
to move and direct the motion of the 
trough with a minimum of effort. 

(4) Hand trucks, (i) Casters shall be 
set back from corners to be out of the 
way of toes and heels, but not far enough 
back to cause the truck to be unstable. 

(ii) A lock or other device shall be 
provided to hold the handle in vertical 
position when the truck is not in use. 

(5) Lift trucks. A lock or other device 
shall be provided to hold the handle in 
vertical position when the truck is not 
in use. 

(6) Racks . (i> Sharp splintered or 
rough corners and edges shall be 
eliminated. 

(ii) Racks shall be equipped with 
handles so located with reference to the 
frame of the rack that no part of the 
operator’s hands extends beyond the 
outer edge of the frame when holding 
onto the handles. 

(Hi) Antifriction bearing casters shall 
be used to give the operator better con¬ 
trol of the rack. 

(iv) End guards shall be used at shelf 
levels on proofing racks. 

<7) Conveyors, (i) Wherever a con¬ 
veyor passes over a main aisleway. regu¬ 
larly occupied work area, or passageway, 
the underside of the conveyor shall be 
completely enclosed to prevent broken 
chains or other material fiom falling 
in the passageway. 

(ii) Stop bumpers shall be installed 
on all delivery ends of conveyors, 
wherever manual removal of the product 
carried is practiced. 

(iii) Where hazard of getting caught 
exists a sufficient number of stop buttons 
shall be provided to enable quick stop¬ 
ping of the conveyor. 

(8) Overhead rail systems A i) Handles 
for operating devices for trolley switches 


which hang less than 6 feet 8 inches 
from the floor shall be of pliable 
material. 

(ii) Floor scales. Nonshatterable trans¬ 
parent material shall be used to cover 
dials. 

< 9) Dough chutes. The entrance to the 
chute shall be guarded so as to protect 
the employee from falling into chute, 
stepping into chute, or tripping over too 
low an edge of the chute. 

(10) Skids, (i) All sharp corners or 
edges shall be eliminated on all metal 
skids. 

(11) All edges and corners shall be 
protected on skids to prevent exposed 
splinters. 

(11) Ingredient premixers , emulsi¬ 
fiers , etc. (i) All top openings shall be 
provided with covers attached to the 
machines. These covers should be so ar¬ 
ranged and interlocked that power will 
be shutoff whenever the cover is opened 
to a point where the operator’s fingers 
might come in contact with the beaters. 

(11) Portable electrical agitators for 
ingredient premixers shall have the at¬ 
tachment cord so wired that the agitator 
will be grounded whenever it is connected 
to a source of power. 

(12) Chain tackle, (i) All chain tackle 
shall be marked prominently, perma¬ 
nently, and legibly with maximum load 
capacity. 

(ii) All chain tackle shall be marked 
permanently, and legibly with minimum 
support specification. 

(iii) Safety hooks shall be used. 

(13) Trough hoists, etc. (i) All hoists 
shall be marked prominently, perma¬ 
nently, and legibly with maximum load 
capacity. 

(ii) All hoists shall be marked perma¬ 
nently and legibly with minimimi support 
specifications. 

(iii) Safety catches shall be provided 
for the chain so that the chain will hold 
the load in any position. 

(iv) Safety hooks shall be used. 

(14) Air-conditioning units, (i) All 
sharp comers and edges shall be 
eliminated. 

(ii) On large units with doors to cham¬ 
bers large enough to be entered, all door 
locks shall be operable from both inside 
and outside. 

(15) Pan washing tanks, (i) Counter¬ 
balanced hinged covers, or sliding covers, 
shall be provided. 

(ii) The surface of the floor of the 
working platform shall be maintained in 
nonslip condition. 

(iii) Working platforms shall be kept 
at least 32 inches below the top of the 
tank or guardrail. 

(iv> All electrical sockets in pan wash¬ 
ing rooms shall be nonmetallic and key¬ 
less and other electrical equipment shall 
be moisture proof. 

(v) Power ventilated exhaust hoods 
shall be provided over the tanks. 

(16) Pan washing machines. Sharp 
corners and edges shall be eliminated. 

(17) Cake depositors. All pinch points 
shall be eliminated, guarded, or shielded 
so that hands and arms cannot reach 
these pinch points while the machine is 
in operation. 
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(18) Icing machines. All pinch points 
shall be eliminated, or provided with 
guards or shields so hands and arms can¬ 
not reach these pinch points while the 
machine is in operation. 

(19) Bread coolers, conveyor type, (i) 
All pinch points shall be eliminated or 
guarded. 

(ii) Stop bumpers on all delivery ends 
of conveyors shall be installed wherever 
manual removal of the product carried is 

practiced. 

<20) Bread coolers, rack type . (i) 
Guardrails shall be installed to the cen¬ 
ter rack as it enters and leaves the cooler. 

(ii) All door locks shall be operable 
from both within and outside the cooler. 

(21) Bread and cake boxes, trays, etc . 

(i) Sharp comers and edges shall be 
eliminated on metal parts. 

(ill) All wooden comers and edges 
shall be protected to prevent splinters. 

(22) Doughnut machines. Separate 
flues shall be provided, (i) for venting 
vapors from the frying section, and (ii) 
for'venting products of combustion from 
the combustion chamber used to heat the 
ftft. 


(23) Open fat kettles . (i) The floor 
around kettles shall be maintained in 
nonslip condition. 

(ii) Fire extinguishing devices suit¬ 
able for Class-B fires shall be provided. 
See § 1910.157. 

(iii) Goggles or face shields shall be 
provided to prevent injuries from hot fat 

splashes. 

<iv> The top of the kettle shall be not 
less than 36 inches above floor or work¬ 
ing level. 


24) Steam kettles, (i) Positive lock¬ 
ing devices shall be provided to hold 
kettles in the desired position. 

(ii) Kettles with steam jackets shall 
be provided with safety valves in accord¬ 
ance with the ASME Pressure Vessel 
Code, Section VIII, Unfired Pressure 
Vessels, 1968. 

( j) Slicers and wrappers —(1) 
sneers, (i) Sprockets, chains, and V-belt 
ogives on slicers shall be completely 

enclosed. 


AH slicing machines shall be pi 
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(vii) Slicer wrapper conditions: (a) 
Where the flight chain on the slicer turns 
under the bed plate on the cross feed to 
the wrapper, a spring-hinged section of 
bed plate shall be provided so that there 
is no shear point between the flight chain 
and the bed plate. 

( b) Wrapping and slicing machines 
obtained from separate manufacturers, 
shall be installed and connected so that 
the chains, sprockets, belts, and moving 
parts are properly guarded. Safe inter¬ 
connections for the starting and stop¬ 
ping of such devices shall be employed. 

(c) Mechanical control levers for 
starting and stopping both slicing 
machine conveyors and wrapping ma¬ 
chines shall be extended or so located 
that an operator in one location can 
control both machines. Such levers 
should be provided wherever necessary, 
but these should be so arranged that 
there is only one station capable of start¬ 
ing the wrapping machine and conveyor 
assembly, and this starting station 
should be so arranged or guarded as to 
prevent accidental starting. The electric 
control station for starting and stopping 
the electric motor driving the wrapping 
machine and conveyor should be located 
near the clutch starting lever. 

<d) The transfer chain shall be com¬ 
pletely covered on all sides, not just on 
front and top. 

(2) Wrappers, (i) Any hand wheel 
which may be provided in order to turn 
the wrapping machine over by hand and 
which may run continuously shall be a 
smooth, solid disk wheel. 

(ii) At the discharge end (or drive 
side) of the crossfeed conveyor there 
shall be either a one- or two-piece guard 
in front of the crossfeed chain. 

(iii) Electrical heaters on wrappers 
shall be protected by a cover plate prop¬ 
erly separated or insulated from the 
heaters in order that accidental contact 
with this cover plate will not cause a burn 
to the operator. 

(iv) Electric wiring for the wrapper 
heaters shall be so arranged that a mini¬ 
mum number of wires are used to con¬ 
nect the movable heaters assembly to 
the permanent wiring of the machine. 
This wiring shall be heat-resisting type 
in accordance with the requirements of 
§ 1910.320. 

(v) Power-driven friction rollers used 
to feed paper into the wrapping machine 
shall be provided with a guard over the 
in-running nip point of the rubber 
rollers. 

(vi) The nip point, between the chain 
and sprocket of the loose wrap attach¬ 
ment, shall be completely enclosed or 
guarded on both sides in such a way that 
employee's fingers cannot get into this 
nip point. 

(vii) Sprocket, chain, and V-belt 
drives on wrappers shall be completely 
enclosed. 

(k) Biscuit and cracker equipment — 
(1) Meal , peanut, and fig grinders, (i) 
If the hopper is removable it shall be 
provided with an electric interlock so 
that the machine cannot be put in opera¬ 
tion when the hopper is removed. 

(ii) Where grid guards cannot be used, 
feed conveyors to hoppers, or baffle-type 


hoppers, shall be provided. Hoppers in 
such cases shall be enclosed and pro¬ 
vided with hinged, covers, and equipped 
with electric interlock to prevent opera¬ 
tion of the machine with the cover open. 

(2) Sugar and spice pulverizers, (i) 
All drive belts used in connection with 
sugar and spice pulvizers shall be 
grounded by means of metal combs or 
other effective means of removing static 
electricity. All pulverizing of sugar or 
spice grinding shall be done in accord¬ 
ance with NFPA 62—1967 (Standard for 
Dust Hazards of Sugar and Cocoa), 
NFPA 656—1959 (standard for Dust Haz¬ 
ards in Spice Grinding Plants. 

(ii) Magnetic separators shall be pro¬ 
vided to reduce fire and explosion 
hazards. 

(3) Cheese , fruit, and food cutters. 
These machines shall be protected in ac¬ 
cordance with the requirements of sub- 
paragraph (1) of this paragraph. 

(4) Jam, icing, and marshmallow 
beaters of horizontal tub type. All top 
openings shall be provided with covers 
attached to the machines. 

(5) Reversible dough brakes. Reversi¬ 
ble brakes shall be provided with a guard 
or tripping mechanism on each side of 
the rolls. These guards shall be so ar¬ 
ranged as to stop the machine or reverse 
the direction of the rolls so that they are 
outrunning if the guard is moved by con¬ 
tact of the operator. 

(6) Cross-roll brakes. Cross - roll 
brakes shall be provided with guards that 
are similar in number and equal in effec¬ 
tiveness to guards on hand-fed brakes. 

(7) Box- and roll-type dough sheeters. 
(i) Sheeting rolls shall be guarded at 
the point where the dough enters the 
rolls so that the operator's fingers can¬ 
not get into the nip point. 

(ii) Hoppers for sheeters shall have an 
automatic stop bar or automatic stop¬ 
ping device along the back edge of the 
hopper. If construction does not permit 
location at the back edge, the automatic 
stop bar or automatic stopping device 
shall be located where it w r ill be most 
effective to accomplish the desired pro¬ 
tection. 

(8) Cutting and panning, embossing, 
peeling, bar, and frntana machines . (i> 
Roll stands, other than hand fed, shall 
be guarded at the point w'here the dough 
enters the rolls so that the opera tor's 
fingers cannot get into the nip points. 

(ii) Guards shall be provided at each 
side of the cutter to prevent hands from 
getting under the cutter. 

(iii) Reciprocating panner heads shall 
be guarded to protect the operator from 
being caught between moving and sta¬ 
tionary parts. 

(iv) Motor control buttons shall be 
located within view' of the cutting head. 

(9) Rotary, die machines, pretzel roll¬ 
ing, and pretzel-stick extruding ma¬ 
chines. Dough hoppers shall have the 
entire opening protected with substantial 
grid-type guards to prevent the em¬ 
ployee from getting his hands caught in 
moving parts, or the hopper shall be ex¬ 
tended liigh enough so that the opera¬ 
tor’s hands cannot get into moving parts. 

(10) Band ovens. Band ovens shall be 
so arranged, or guarded, that the opera- 
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tor cannot get caught at the nip point 
between the band and the drive pulley 
or the takeup pulley, or between the 
oven conveyor and the oven frame. 

(11) Wafer-cutting machines. These 
machines shall be so guarded that it will 
be impossible for employee’s fingers or 
hands to come in contact with the saws 
or knives while feeding the machine. 

(12) Pan cooling towers, (i) Where pan 
cooling towers extend to two or more 
floors, a lockout switch shall be pro¬ 
vided on each floor in order that me¬ 
chanics working on the tower may posi¬ 
tively lock the mechanism against start¬ 
ing. Only one start switch shall be used 
in the motor control circuit. 

(ii) All unused sides of pan cooling 
tower conveyors shall be enclosed or 
effectively guarded to a height of 7 feet 
above each floor. 

(iii) Wherever a pan cooling tower 
conveyor passes through a floor, the 
opening shall be protected by a standard 
railing and toe board, or by other equi¬ 
valent protection. 

(iv) Wherever a pan conveyor passes 
over a main aisleway, regularly occupied 
work area, or passageway, the underside 
of the conveyor shall be completely en¬ 
closed to prevent pans, broken chains, or 
other material from falling in the aisle¬ 
way, work area or passageway. 

(v) Sprocket wheels of pan conveyors 
shall be enclosed so that accidental con¬ 
tact cannot be made at the point where 
the chain comes in contact with the 
sprocket. 

(vi> Wherever conveyor bars, flights, 
and attachments pass in opposite di¬ 
rections within 6 inches of each other, a 
sheet metal partition or screen with 
openings no larger than one-half inch 
shall be placed between the conveyor 
chains which run in opposite directions. 

(13) Chocolate melting , refining , and 
mixing kettles. Each kettle shall be pro¬ 
vided with a cover to enclose the top of 
the kettle. The bottom outlet of each 
kettle shall be of such size and shape 
that the operator cannot reach in to 
touch the revolving paddle or come in 
contact with the shear point between the 
paddle and the side of the kettle. 

(14) Caddie, cover, and box stitchers 
(wire stitchers ). A guard shall be 
mounted on the stitching head to pre¬ 
vent operators from getting fingers 
caught between the stitching head and 
the clincher block. 

(15) Carton-wrapping and bundling 
machines. The end seal drums on carton 
and bundling machines shall be provided 
with guards. 

(16) Carton and lining feeding ma¬ 
chines. Cutting knives shall be provided 
with a hinged hood to cover the knives. 
These guards shall be electrically inter¬ 
locked to stop the machine if they are 
removed. 

(17) Peanut cooling trucks. Mechan¬ 
ically operated peanut cooling trucks 
shall have a grid-type cover over the 
entire top. 

(1) Ovens —(1) General location, (i) 
Ovens shall be located with due regard 
to the possibility of fire resulting from 
overheating or from the escape of gas 


or fuel oil and the possibility of injury 
to persons resulting from explosions. 

(ii) Ovens shall be built on noncum- 
bustible foundations; excepting that 
where unusual circumstances require 
that an oven be placed on a combustible 
floor, the sole of the oven itself shall be 
insulated and shall be separated from 
the floor by a ventilated air space of at 
least 3 inches. In no case shall the tem¬ 
perature of a combustible floor beneath 
an oven be permitted to exceed 160 c F 

(iii) Sufficient insulation shall be used 
in the crown of any oven, and the space 
above this crown shall be sufficiently 
ventilated, to prevent the temperature of 
any combustible ceilings from rising 
above 200° F. 

(iv) Where oven ducts or stacks pass 
through combustible "walls or ceilings, 
sufficient clearance and insulation shall 
be provided to keep the tempera ture of 
combustible material below 160° F. 

(v) Columns or structural members of 
a building shall not pass through an oven. 
When such columns or structural mem¬ 
bers are closer than 6 inches to the inner 
shell of an oven, fireproof material shall 
be used and insulated in such a way that 
the temperature of the column or struc¬ 
tural member will be kept below 160° F. 

(vi) Ovens shall be located so as to 
be accessible from all sides and ade¬ 
quately spaced to permit the proper 
functioning of explosion vents. 

(vii) Ovens shall be located so that 
possible fire or explosion will not expose 
groups of persons to possible injury. For 
this reason ovens shall not adjoin lockers, 
lunch or sales rooms, main passageways, 
or exits. 

(2) Recommended construction, (i) 
structural parts of ovens shall be pro¬ 
tected against corrosion or deterioration. 

(ii) Roofs and other parts of ovens 
shall be structurally strong enough to 
support the weight of men who may be 
required to climb on top of ovens or in¬ 
side of them. 

(3) Safeguards of mechanical parts. 

(i) Emergency stop buttons shall be pro¬ 
vided on mechanical ovens near the point 
where operators are stationed. 

(ii) All piping at ovens shall be tested 
to be gastight. 

(a> Soldered pipe joints shall not be 
permitted in connection with ovens. Pipe 
joints may be either screwed, flanged, or 
welded, in connection with ovens where 
such pipes carry fuel or steam. 

(b) All pipe and fittings used shall be 
of good material, clear and free from 
cutter burrs and defects in structure or 
threading. 

(iii) Main shutoff valves, operable 
separately from any automatic valve, 
shall be provided to permit turning off 
the fuel or steam ih case of an emergency. 

(а) Main shutoff valves shall be lo¬ 
cated so that explosions, fires, etc. will 
not prevent access to these valves. 

(б) Main shutoff valves shall be locked 
in the closed position when men must 
enter the oven or when the oven is not 
in service. 

(4) Gas-burning systems, fi) Lique¬ 
fied petroleum gas shall be stored and 
distributed in accordance with the re¬ 
quirements of § 1910.110. 


(ii) Inspirators on atmospheric 'low- 
pressure) gas-burning systems shall be 
so constructed and machined as to in¬ 
sure correct alignment of the gas jet with 
the axis of the inspirator. Air adjust¬ 
ments or shutters on inspirators on at¬ 
mospheric gasbuming systems shall 
either be permanently fixed or else pro¬ 
vided with a locking device to positively 
prevent accidental change of setting. The 
shutter shall be so located that adjust¬ 
ments can be made when the oven is in 
normal operating condition. 

(iii) Dampers controlling the draft on 
ovens equipped with atmospheric gas¬ 
buming systems shall be interconnected 
with the gas supply so that no gas can 
be admitted to the burners if the damper 
is closed. 

(a) Atmospheric pipe burners extend¬ 
ing into the baking chamber of ovens 
fired with atmospheric gas-buming sys¬ 
tems shall have secondary air ducts in¬ 
stalled below each burner and extending 
over its full length. Air inlets for these 
ducts shall be placed outside the baking 
chamber. 

(b) Stack dampers on ovens equipped 
with atmospheric gas-burning systems 
shall have a hole of the following 
diameter: 

Diameter of flue Diameter of opening 

3 to 5. Vi 

6 to 10.1 

11 to 15_ 1> 2 

Dimensions given in inches. 

(iv) Nozzle of blast burners on at¬ 
mospheric gas-burning systems shall be 
equipped with gas pilots or electric ig¬ 
nition; with the exception that burners 
operated on a maximum-minimum 
flame or modulating principle which are 
equipped with quick acting combustion 
safeguards actuated by the main burner 
flame may be equipped with automatic 
or hand torch ignition to be used for 
initial lighting only. 

(v) Burners of the perforated pipe, 
ribbon, slot, tip, or similar types, having 
many individual ports, shall be capable 
of maintaining a stable flame over the 
entire length (or surface) of the burner 
throughout the turndown range and 
under all draft conditions which may 
arise in the operation of the oven, unless 
ignition of gas from every port shall im¬ 
mediately result from the ignition of 

at any single port, when gas is supplied 
to the burner at the highest and lowest 
rating of the burners. 

(vi) Premixed gas burners shall be so 
designed that the burner will not back¬ 
fire or blow off within the operating 
range of the burner. 

(a) Multiple port burners, such as 
ribbon, strip, or tip burners, when used 
on premixed gas systems, shall be cap*- 
ble of instant ignition of the burner ovei 
its entire length wiien operated witni 
the proper range of the burner, either u 
a normal or steam-laden oven atmos¬ 
phere or under any other oven conditio 5 * 
which might extinguish the flame. 

(b) Where a number of premixed ga*^ 
burners are connected to a single prenu. ' 
ing device, each burner shall be equippeu 
with electric or gas ignition. 
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(vii> High-pressure inspirators (using 
gas at pressures exceeding 1 p.s.i.) 
shall be so constructed and machined as 
to insure perfect alignment of the gas jet 
with the axis of the inspirator. 

»a > No high-pressure inspirator shall 
be installed with a valve or other ob¬ 
struction between the inspirator and the 
burner. 

<b* Each high-pressure inspirator 
shall have a gas adjustment consisting 
of a fixed replaceable orifice or an ad¬ 
justable orifice. When an adjustable ori¬ 
fice is used, the adjusting screw shall 
be protected by a gas-tight plug. 

<c* Air adjustments on high-pressure 
inspirators shall be provided with posi¬ 
tive locking means. 

< d > High-pressure inspirators shall be 
so located that air adjustments can be 
made during the operation of the oven. 

<e> High-pressure inspirators shall be 
mounted in such a position that should 
a backfire occur, it cannot injure the 
operator or ignite any combustible ma¬ 
terial. 

</> High-pressure inspirators used on 
gas-burning systems, which are supplied 
under pressure with a partial mixture of 
air and gas instead of straight gas, shall 
not be used unless the amount of air 
mixed with the gas is sufficiently low to 
keep the mixture rich enough to be above 
the upper explosive limit. 

{ Q ] Low-pressure proportioning in- 
spirating sets (using air at pressures 
from one-half to Vfa p.s.i. and gas at or 
about atmospheric pressure) shall be 
equipped with a positive locking device 
on the adjustment for setting the gas- 
air ratio. 

•viii) Low-pressure proportioning in¬ 
spirators equipped with zero governors, 
which do not compensate for any change 
in resistance in the mixture pipe, shall 
be installed so that there is no valve or 
other obstruction between the inspirators 
and the burners. Diaphragm air spaces of 
governors on low-pressure proportioning 
inspirating sets shall be vented to the 
outside of the building. 

<ix> Two-pipe systems: No valve or 
other obstruction shall be placed be¬ 
tween the mixing valve and the burners 
on any two-pipe system which uses air 
and gas under pressure, unless the mix¬ 
ing valve is equipped with a device which 
automatically will prevent excessive 
pressure rise in the mixture pressures. 
Two-pipe systems shall be equipped with 
nieans for cleaning the air and gas be¬ 
fore they enter the mixing valve. 

(5) Gas piixing machines, (i) All 
burners supplied with complete mixture 
from the machine shall be equipped with 
flash and flame arrestors equipped with 
automatic shutoff valves actuated by 
heat installed as close to the burners as 
practical and also at the outlet of the 
Premixing machine ahead of the indi¬ 
vidual burner shutoffs. This is to prevent 
Ule flame from reaching the mixture 
supply pipe. 

(a) The main mixture lines and the 
gas machine proper shall be amply pro¬ 
tected against fire or explosion hazard 
°y flashback arrestors and relief vents 
or softheads located outside the building. 


Some gas mixing machines are used for 
partially premixing gas and air and sup¬ 
plying this mixture to high-pressure in¬ 
spirators where additional air is en¬ 
trained. If the gas-air ratio is such that 
the mixture remains so rich as to be 
above the upper explosive limit over the 
entire range of the machine, flash ar¬ 
restors or explosion vents are not re¬ 
quired. Positive means shall be provided 
which will prevent any such gas mixing 
machine from producing an explosive 
mixture. 

(b) All diaphragm or similar cham¬ 
bers shall be connected to the atmos¬ 
phere outside of the building. 

(c) An automatic safety shutoff valvfe 
shall be provided in the gas line leading 
to the mixing valve which will close the 
gas supply in case the suction disappears 
at the compressor inlet or the current to 
the compressor is shutoff. 

(cf) Air inlets to gas mixing machines 
shall be piped to a location outside the 
building and shall be located at a point 
protected against dust. 

(ii) No valve or obstruction shall be 
installed between mixing blowers and 
burners. 

(a) Mixing blowers shall be so con¬ 
structed that they w T ill supply a mixture 
of air and gas that will not blow off or 
backfire over the entire range of 
adjustments. 

(b) Mixing blowers shall be provided 
with a pressure regulator in the gas line 
at the inlet to the mixing valve (to pre¬ 
vent variations in the air-gas ratio). 

(c) Housings of mixing blowers shall 
be constructed to withstand any possible 
internal explosion. 

(d> Mixing blowers shall be provided 
with an automatic safety shutoff valve 
in the gas line leading to the blower, 
which safety shutoff valve will close in 
cause of failure of either gas pressure or 
electric current. 

(6) Oil-burning equipment, (i) The 
storage and distribution of fuel oil in 
bakeries shall be arranged according to 
reference NFPA 31—1968 Standard for 
Installation of Oil Burning Equipment. 

(ii) Oil burners shall be of a type ap¬ 
proved by Underwriters Laboratories. 
Inc. 

<a> Each oil burner shall be equipped 
with an electric ignition or gas pilot. 

(b> Oil burners shall be protected 
against flame failure and overflowing 
of oil by a quick-acting combustion safe¬ 
guard operated by the main burner 
flame. The time interval between flame 
failure and fuel shutoff shall be short 
enough to prevent a dangerous accumu¬ 
lation of an explosive mixture or the 
entry of a dangerous amount of fuel oil 
into the heating system: with the excep¬ 
tion that on ovens requiring 150,000 
B.t.u. per hour or less any combustion 
safeguard listed by the Underwriters 
Laboratories, Inc., may be used. 

(c) The shutting off of the fuel supply 
shall be accomplished by stopping the 
individual burner pump equipped with a 
pressure cutoff valve, or by closing a suit¬ 
able valve. 

<d) Oil-fired ovens shall have dampers 
so arranged that a small amount of air 


is passed through the furnace at all 
times. 

(e) Oil burners capable of being with¬ 
drawn from the furnace (for adjust¬ 
ment, etc.) shall be provided with an 
interlock which will prevent the burner 
from starting w'hen in the withdrawn 
position. 

(/) Preheating of oil. where necessary, 
shall be done by steam, hot water, or 
electric heater, and shall be thermostati¬ 
cally controlled. Heaters shall be sub¬ 
stantially constructed with all joints 
made oil tight. Thermometers shall be 
installed at suitable locations to indicate 
the temperature of the heated oil. Heat¬ 
ers shall be bypassed or provided with 
suitable means to prevent abnormal 
pressure. 

( g ) Oil burners equipped with me¬ 
chanical means for supplying air shall 
have an interlock between the air pres¬ 
sure and the oil supply so that the burner 
cannot operate unless air for proper 
combustion is available. 

(iii) High-pressure atomizing oil 
burners shall be provided with a pres¬ 
sure cutoff valve between the pump and 
the nozzle. 

(iv) Air atomizing burners equipped 
with maximum-minimum or modulating 
controls, and which are arranged to have 
the ignition turned off after initial light¬ 
ing has been accomplished, shall be 
equipped with a quick-acting flame safe¬ 
guard directly actuated by the main 
flame of the burner. 

(v) Mechanical atomizing burners of 
the rotary type shall be operated on the 
on-off principle and shall be equipped 
with safeguards actuated by the main 
flame. 

(vi) Evaporator-type burners shall be 
installed in such a way that provision is 
made to open the draft damper before 
oil can be admitted to the burners. 

(vii) Burners supplied by “vapofiers" 
shall be equipped with a protected gas 
or electric pilot. In combination vapo- 
fier-gas heating systems, the burner shall 
be protected in accordance with the re¬ 
quirements of subparagraph <4> of this 
paragraph. 

(7) Solid-fuel firing equipment. <i) In 
solid-fuel filing systems proper draft 
shall be maintained at the stack as long 
as there is fuel in the furnace. All 
breachings and flues shall be kept in a 
tight and clean condition. Solid-fuel fir¬ 
ing systems using forced draft shall have 
the air supply to the ash pit intercon¬ 
nected with the furnace in such a w r ay 
that the air pressure is shut off when the 
furnace door is opened. 

<ii> Mechanical stokers . (a) Fuel feed 
and air supply to mechanical stokers 
shall be interlocked in such a way that 
fuel cannot be fed without sufficient air 
being available. 

<b) Dampers in mechanical-stoker 
fired systems shall be interlocked with 
the stoker in such a way that the stoker 
cannot be started unless the damper is 
open. 

(8) Electrical heating equipment, (i) 
All electrical equipment shall be built 
and installed according to Subpart S of 
this part. 
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<ii) Open heating elements inside the 
baking chamber shall be guarded against 
accidental touching by the product being 
baked, by the body of the operator, or 
by current-conducting implements which 
may be used. 

(iii) A main disconnect switch or cir¬ 
cuit breaker shall be provided. This 
switch or circuit breaker shall be so lo¬ 
cated that it can be reached quickly and 
safely. The main switch or circuit breaker 
shall have provisions for locking it in the 
open position if any work on the elec¬ 
trical equipment or inside the oven must 
be performed. 

(9) General requirements A i) Protect¬ 
ing devices shall be properly maintained 
and kept in working order. 

<ii) All safety devices on ovens shall 
be inspected at intervals of not less than 
twice a month by an especially appointed, 
properly instructed bakery employee, 
and not less than once a year by repre¬ 
sentatives of the oven manufacturers. 

(iil) (a) Protection of gas pilot lights 
shall be provided when it is impractica¬ 
ble to protect the main flame of the 
burner and where the pilot flame cannot 
contact the flame electrode without being 
in the path of the main flame of the 
burner. Failure of any gas pilot shall 
automatically shut off the fuel supply 
to the burner. 

(b) Ovens with multiple burners shall 
be equipped with individual atmospheric 
pilot lights where there is sufficient sec¬ 
ondary air in the baking chamber and 
where gas is available; or else each 
burner shall be equipped with an electric 
spark-type ignition device. 

(iv) Burners of a capacity exceeding 
150,000 B.t.u. per hour equipped with 
electric ignition shall be protected in 
addition by quick-acting combustion 
safeguards. 

(a) The high-tension current for any 
electric spark-type ignition device shall 
originate in a power supply line which 
is interlocked with the fuel supply for the 
oven in such a way that in case of cur¬ 
rent failure both the source of electricity 
to the high-tension circuits and the fuel 
supply shall be turned off simultaneously. 

(b) All electric circuits in connection 
with ignition systems on ovens shall 
comply with Subpart S of this part. 

(c) Combustion safeguards used in 
connection with electric ignition systems 
on ovens shall be so designed as to pre¬ 
vent an explosive mixture from accu¬ 
mulating inside the oven before ignition 
has taken place. 

(v) When fuel is supplied and used at 
line pressure, safety shutoff valves shall 
be provided in the fuel line leading to 
the burner. 

(a) When fuel is supplied in excess 
of line pressure, safety shutoff valves 
shall be provided in the fuel line leading 
to the burners, unless the fuel supply 
lines are equipped with other automatic 
valves which will prevent the flow of 
fuel when the compressing equipment 
is stopped. 

(b) The safety shutoff valve shall be 
positively tight and shall be tested at 
least twice monthly. 

(c) Packing glands shall be designed 
so that the valve will not be made inop¬ 


RULES AND REGULATIONS 

erative by excessive tightening of the 
packing gland. 

<d) Electrically operated safety shut¬ 
off valves shall be normally closed and 
not depend on electricity for shutting 
off the fuel supply. 

(e ) A safety shutoff valve shall re¬ 
quire manual operation for reopening 
after it has closed, or the electric circuit 
shall be so arranged that it will require 
a manual operation for reopening the 
safety shutoff valve. 

(/) Manual reset-type safety shutoff 
valves shall be so arranged that they can¬ 
not be locked in an open position by ex¬ 
ternal means. 

(g ) Where blow T ers are used for sup¬ 
plying the air for combustion the safety 
shutoff valve shall be interlocked so that 
it will close in case of air failure. 

(h) Where gas or electric ignition is 
used, the safety shutoff valve shall close 
in case of ignition failure. On burners 
equipped with combustion safeguards, 
the valve shall close in case of burner 
flame failure. 

(vi) One main, manually operated, 
fuel shutoff valve shall be provided on 
each oven, and shall be located ahead 
of all other valves in the system. 

(vii) All individual gas or oil burners 
with a heating capacity over 150.000 
B.t.u. per hour shall be protected by a 
safeguard which is actuated by the flame 
and which will react to flame failure in 
a time interval not to exceed 2 seconds. 
All safeguards, once having shut down 
a gas or oil burner, shall require manual 
resetting and starting of the burner or 
burners. 

(viii) Any space in an oven (except 
direct fired ovens) which could be filled 
with an explosive mixture shall be pro¬ 
tected by explosion vents. Explosion vents 
shall be made of minimum weight con¬ 
sistent with adequate insulation. 

\ a ) Explosion doors which have a sub¬ 
stantial weight shall be attached by 
chains or similar means to prevent flying 
parts from injuring the personnel in case 
of an explosion. 

< b ) Where explosion vents are so lo¬ 
cated that flying parts or gases might 
endanger the personnel working on or 
near the oven, internal or external pro¬ 
tecting means shall be provided in the 
form of heavily constructed shields or 
deflectors made from noncombustible 
material. 

(c) Specifically a expanded from the 
provisions of this Code as contained in 
the immediately preceding three para¬ 
graphs heating systems on ovens in which 
the fuel is admitted only to enclosed 
spaces which shall have been tested to 
prove that their construction will resist 
repeated explosions without deformation 
are exempt from the requirements of 
subdivisions (viii) (a> and ( b) of this 
paragraph. 

(ix) Flues and dampers. <a> All ovens 
(except electrically heated) shall be 
properly and firmly connected to an 
active chimney or flue of ample size to 
carry away the flue gases. 

(b) The chimney shall be preinspected 
after installation or repair to determine 
whether it is in suitable condition. 


(c) The flue pipe or breeching shall be 
properly supported in all cases. 

(d) Means shall be employed wliich 
will prevent the flue pipe or breeching 
from entering beyond the inner wall of 
the chimney flue. 

<e> Flue pipe shall be cemented or 
otherwise sealed to the chimney w all so 
as to prevent infiltration of air. 

(/) A flue damper or other equivalent 
means for regulating draft shall be in¬ 
stalled on each oven, the proper operation 
of wliich depends on natural draft 

<g) Dampers, w T here used, shall be 
equipped with suitably located minimum 
and maximum stops. The minimum stop 
for dampers shall be adjusted to obtain 
sufficient air for combustion at the min¬ 
imum oven output. Where stack dampers 
are used in connection with oil- or gas- 
fired ovens, they shall be equipped with 
means to turn the burner off when the 
damper is closed. 

(x) Where the initial pressure o£ the 
fuel is lower than the air pressure used 
for combustion, check valves shall be 
installed in the fuel line to prevent air 
from backing up into the fuel lines. For 
instance, in gas burner apparatus, wliich 
uses air at pressures exceeding the gas 
service pressure, a check valve shall be 
provided in the gas line next to the mix¬ 
ing device. 

<xi) Where the gas supply pressure 
is substantially higher than that at wliich 
the burners of an oven are designed to 
operate, a gas pressure regulator shall 
be employed. 

(a) Gas pressure regulators, where 
used, shall maintain the gas pressure to 
the manifold within 10 percent of the 
operating pressure from maximum to 
minimum consumption rates. 

(b) Regulators shall be of the spring- 
loaded, dead-weight, or pressure-bal¬ 
anced type. Spring- or weight-loaded 
regulators shall have springs or weights 
covered by suitable housing. Under no 
circumstances shall a weight and lever 
type of regulator be used. 

(c) A gas pressure regulator, requir¬ 
ing access to atmosphere for successful 
operation, shall be vented to the outer 
air. 

<d) A relief valve shall be placed on 
the outlet side of gas pressure regulators 
where gas is supplied at high pressure. 
The discharge from this valve shall be 
piped to the outside of the building. 

(xii) All chambers which have to be 
connected to the atmosphere, but are 
separated from any gaseous or other vol¬ 
atile fuel by a flexible membrane, as. for 
instance, a diaphragm, bellows, etc., shall 
be connected by a pipe of at least one- 
half inch size to the outside atmosphere. 
The outside end of this pipe shall be pro¬ 
tected against flooding or accidental 
plugging by ice formation, insects, or 
other causes, by providing a “tee ' wltn 
double elbow* connections pointing down¬ 
wards at the top of the pipe, and screened 
outlets. Where several of such chamoer> 
are used in close proximity, a common 
vent line may be used. 

(xiii) Where accumulation of dust m 
the air supply might affect the proper 
functioning of mixing devices and burn- 
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ers, the air supply inlet shall be equipped 
with suitable air filters. A standby filter 
should be available to permit interchang¬ 
ing filters for cleaning purposes. 

* 10) Direct-fired ovens. (i) Direct- 
fired ovens shall be safeguarded against 
failure of fuel, air, or ignition. 

(ii > To prevent the possible accumula¬ 
tion of explosive gases from being ignited 
after a shutdown, all direct-fired ovens 
with a heating capacity over 150,000 
B.t.u. per hour shall be ventilated be¬ 
fore the ignition system, combustion air 
blower, and the fuel can be turned on. 
The preventilation shall insure at least 
four complete changes of atmosphere in 
the baking chamber by discharging the 
oven atmosphere to the outside of the 
building and entraining fresh air into it. 
The preventilation shall be repeated 
whenever the heating equipment is shut 
down by a safety device. 

(11) Direct recirculating ovens. <i> 
Each circulating fan in direct recirculat¬ 
ing ovens shall be interconnected with 
the burner in such a manner that the 
fuel is shut off by a safety valve when the 
fan is not running. 

<ii) The flame of the burner or burn¬ 
ers in direct recirculating ovens shall be 
protected by a quick-acting flame-sensi¬ 
tive safeguard which will automatically 
shut off the fuel supply in case of burner 
failure. 

<iii> Direct recirculating ovens shall 
be equipped with preventilating devices. 

•iv) Fans in direct recirculating ovens 
shall be constructed of materials suitable 
for the temperatures at which they will 
operate and designed with an ample 
safety factor to prevent rupture of the 
wheel. 

<v) Fan wheel in direct recirculating 
oven shall be protected against direct 
impingement of the flame of the burner 
or burners. 

' vi > Direct recirculating ovens, and 
particularly fans in and on such ovens, 
shall be protected from overheating by 
means of a temperature limiting device. 

<vii > When the burner or burners on 
direct recirculating ovens are mounted 
at elevated positions permanent steps 
shall be provided for safe and conveni¬ 
ent access to the burner or burners. 

' 12) Flue-type ovens. <i) Flue-type 
ovens shall be operated in such a way 
that less than atmospheric pressure is 
maintained in the flues. 

•ii 1 Gas burners in flue-type ovens 
shall be protected against flame failure. 

'iti’ Oil burners on flue-type ovens 
shall be equipped with combustion safe¬ 
guards as listed by the Underwriters 
Laboratories, Inc. 

( iv) Solid-fuel stoker-fired flue-type 
ovens shall have the stack damper inter¬ 
locked with the stoker so that the stoker 
cannot be operated when the damper 

is closed. 

( 13* In direct-fired multiple burner 
ovens. q> Indirect-fired multiple-burner 
vens shall be equipped with safety shut- 
n valves w'hich are interlocked with 
ne ignition system, the air pressure and 
lhe gas pressure. 

# . 1 ^ Parts of enclosures reaching 
^ough the w’all of indirect-fired multi¬ 
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pie-burner ovens, and observation win¬ 
dows on such ovens, shall be tested at 
least once each year with repeated ex¬ 
plosions. and afterward inspected for 
leaks. 

(14» Steam-tube ove?is. Steam-tube 
ovens shall be protected against overfir¬ 
ing (firing at an excessive rate) and 
overheating (heating to excessive tem¬ 
peratures) by devices which control the 
maximum amount of fuel admitted to 
the furnace and the maximum permis¬ 
sible temperature in the baking chamber. 

< 15) Indirect recirculating ovens. (i> 
Indirect recirculating ovens shall have 
all oil and gas burners equipped with 
quick-acting flame sensitive combustion 
safeguards. 

<ii> Duct systems in indirect-recir¬ 
culating ovens shall be protected by 
explosion vents having a minimum total 
area of 1 square foot of vent to 15 cubic 
feet of total duct volume. These explo¬ 
sion vents shall be so located that they 
will not release hot gases or flying parts 
in the direction of an operator. 

(iii) Duct systems (in ovens) oper¬ 
ating under pressure shall be tested for 
tightness in the initial starting of the 
oven and also at intervals not farther 
apart than 6 months. 

(iv) Fans and other parts in indirect 
recirculating ovens shall comply with 
requirements as listed under subpara¬ 
graph (ID of this paragraph. 

(16) Electric ovens. Electric ovens 
shall be installed, operated, and main¬ 
tained in accordance with Subpart S of 
this part. 

§ 1910.261 Laundry machinery and op¬ 
eration*. 

<a) Definitions applicable to this sec¬ 
tion. d) Laundry. The term “laundry” 
shall mean an establishment wherein the 
w’ashing, ironing, or other finishing of 
clothes, or any other textiles is done, but 
excluding printing, bleaching, dry clean¬ 
ing. or dyeing of clothes or other textiles. 

(2) Marking machine. The term 
marking machine” shall mean a power- 

driven machine used for marking clothes 
or other textiles. 

(3) Washing machine. The term 
“washing machine" shall mean a power- 
driven machine used for washing clothes 
or other textiles. It generally consists of 
a stationary case or shell inside of wiiich 
is a revolving perforated cylinder. 

(4 > Extractor. The term “extractor’* 
shall mean a power-driven centrifugal 
machine used for removing surplus mois¬ 
ture from clothes or other textiles by 
centrifugal action. 

( 5 > Wringer. The term “wringer” shall 
mean one or more power-driven rolls 
used for removing surplus moisture from 
clothes or other textiles. 

* <6) Starch mixer. The term “starch 
mixer” shall mean a pow r er-driven ma¬ 
chine used for mixing or processing 
starch. 

(7) Starching machine. The term 
“starching machine” shall mean a 
power-driven machine used for the 
starching of clothes or other textiles. 

(8) Drying tumbler. The term “dry¬ 
ing tumbler” shall mean a machine 
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within which clothes or other textiles are 
dried by air, and which usually consists 
of an enclosure inside of which is a re¬ 
volving cylinder. 

(9) Shaker. The term “shaker*' 
(clothes tumbler) shall mean a revolv¬ 
ing cylinder used for shaking out clothes 
or other textiles. 

(10) Drying room. The term “drying 
room” shall mean an enclosure used for 
drying clothes or other textiles, and con¬ 
taining any power-driven mechanism. 

(11) Dampening machine. The term 
“dampening machine” shall mean a 
machine used for dampening clothes or 
other textiles. 

»12) Ironer. The term “ironer” shall 
mean a hand- or power-operated ma¬ 
chine, with one or more rolls or heated 
surfaces in contact, used for ironing or 
smoothing clothes or other textiles. 

(13) Shaping machine. The term 
•“shaping machine" shall mean a power- 
driven machine used to shape, mold, or 
otherwise finish clothes or other textiles; 
this term shall also include shaping 
tables, stands, or shelves upon which the 
machine may be mounted. 

«14) Sewing machine. The term “sew¬ 
ing machine" shall mean a machine used 
for sewdng or stiching clothes or other 
textiles. 

(15) Guarded. The term “guarded” 
shall mean covered, shielded, fenced, en¬ 
closed, or otherwise protected by means 
of suitable covers or casings, barrier rails, 
safety bars, or screens, to eliminate the 
possibility of accidental contact with, or 
dangerous approach by, persons or 
objects. 

(16> Enclosed. The term “enclosed” 
shall mean that the object or equipment 
or part thereof is so guarded that acci¬ 
dental contact at the point of danger, 
during the regular operation of the 
equipment, is not possible. 

(17) Safety interlock. The term 
“safety interlock” shall mean a device 
that will prevent the operation of the 
machine w’hile the cover or door is open 
or unlocked and will hold the cover or 
door closed and locked while the basket 
or cylinder is in motion. 

(18) Moving parts. The term "moving 
parts*’ shall mean gears, sprockets, re¬ 
volving shafts, clutches, belts, pulleys, 
or other revolving or reciprocating parts 
that are attached to, or form an integral 
part of. a machine. 

<19) Power transmission. The term 
"power transmission" shall pertain to 
equipment such as shafting, gears, belts, 
pulleys, or other parts used for transmit¬ 
ting power to the machine, and shall in¬ 
clude prime movers. 

(20) Prime movers. The term “prime 
movers," shall include steam, gas, oil. and 
air engines or motors, and steam and 
hydraulic turbines. 

(21> Point of operation. The term 
“point of operation” shall mean the point 
or points at which clothes or other tex¬ 
tiles are inserted or manipulated in the 
operation of the machine. 

(b> General requirements. This sec¬ 
tion applies to moving parts of equip¬ 
ment used in laundries and to conditions 
peculiar to this industry, with special 
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reference to the point of operation of 
laundry machines. This section does not 
apply to dry-cleaning operations. 

<c) Point-of-operation guards —(1) 
Washroom machines— (i) Marking ma¬ 
chine. Each power marking machine 
shall be equipped with a spring-compres¬ 
sion device of such design as to prevent 
injury to fingers; should they be caught 
between the marking plunger and platen; 
or the marking machine shall be 
equipped with a control mechanism that 
will require the simultaneous action of 
both hands to operate the machine; or 
there shall be a guard that will act as a 
barrier in front of, and which will pre¬ 
vent the operator’s fingers from coming 
into contact with, the marking plunger. 

(ii) Washing machine, (a) Each 
washing machine shall be equipped with 
an interlocking device that will prevent 
the inside cylinder from moving when 
the outer door on the case or shell is open; 
and will also prevent the door from being 
opened while the inside cylinder is in 
motion. This device should not prevent 
the movement of the inner cylinder under 
the action of a hand-operated mecha¬ 
nism or under the operation of an “inch¬ 
ing device.” 

(b) Each washing machine shall be 
provided with means for holding open 
the doors or covers of inner and outer 
cylinders or shells while being loaded 
or unloaded. 

(iii) Extractor, (a) Each extractor 
shall be equipped with a metal cover. 

<b) Each extractor shall be equipped 
with an interlocking device that ’will pre¬ 
vent the cover from being opened while 
the basket is in motion, and will also 
prevent the power operation of the 
basket while the cover is not fully closed 
and secured. This device should not pre¬ 
vent the movement of the basket by hand 
to ensure an even loading. 

(c) Each extractor shall also be effec¬ 
tively secured in position on the floor or 
foundation so as to eliminate unnecessary 
vibrations, and shall not be operated at 
a speed greater than that given in the 
manufacturer’s rating, which shall be 
stamped on the inside of the basket 
w r here it is easily visible, in letters not 
less than one-fourth inch in height. The 
maximum permissible speed shall be 
given in revolutions per minute. 

(d) Each engine individually driving 
an extractor shall be provided with an 
engine stop approved by Underwriters 
Laboratories, Inc., and a speed-limit gov¬ 
ernor. It is suggested that where an 
extractor is driven by a direct-current 
motor a “no field” release be installed 
to prevent overspeed, wiiich may result 
from an open or broken field. 

(iv) Power wringer . Each power 
wringer shall be equipped with a safety 
bar or other guard across the entire front 
of the feed or first pressure rolls, so 
arranged that the striking of the bar or 
guard by the hand of the operator or 
other person will stop the machine. 

(2) Starching and drying machines — 

(i) Starching machine (cylinder or box 
type). Each starching machine, cylinder 
or box type, shall be enclosed or guarded 
so as to prevent the operator or other 
person from coming into accidental con¬ 


tact with the cylinder or box while the 
machine is in motion. 

(ii) Drying-room fan. Each drying- 
room fan, any part of which is within 7 
feet of the floor or working platform, 
shall be guarded with wire mesh or 
screen of not less than No. 16 gage, the 
openings of which will reject a ball one- 
half inch in diameter. 

(iii) Drying tumbler. (a> Each drying 
tumbler shall be equipped with an inter¬ 
locking device that will prevent the in¬ 
side cylinder from moving when the 
outer door on the case or shell is open, 
and also prevent the door from being 
opened while the inside cylinder is in 
motion. This device should not prevent 
the movement of the inner cylinder 
under the action of a hand-operated 
mechanism or under the operation of an 
inching device. 

<b) Each drying tumbler shall be 
provided with means for holding open 
the doors or covers of inner and outer 
cylinders or shells while being loaded 
or unloaded. 

(iv) Shaker (clothes tumbler), (a) 
(J) Each shaker or clothes tumbler of 
the single-cylinder type shall be 
equipped with a device that w r ill auto¬ 
matically prevent the tumbler from mov¬ 
ing while the door is open. 

(2) The tumbler shall also be enclosed 
or guarded so as to prevent accidental 
contact by the operator or other person 
while the machine is in motion. 

<b) U) Each shaker or clothes tum¬ 
bler of the double-cylinder type shall be 
equipped with an interlocking device 
that will prevent the inside cylinder from 
moving wiien the outer door on the .case 
or shell is open, and will also prevent 
the door from being opened while the 
inside cylinder is in motion. This device 
should not prevent the movement of the 
inner cylinder under the action of a 
hand-operated mechanism or under the 
operation of an inching device. 

(2) Each shaker or clothes tumbler 
of the double-cylinder type shall be pro¬ 
vided with means for holding open the 
doors or covers of inner and outer cylin¬ 
ders or shells while being loaded or 
unloaded. 

(v) Exception. Provisions of subdivi¬ 
sion (hi), (iv) (a) (1), and (iv) (5) of this 
subparagraph shall not apply to shakeout 
or conditioning tumblers where the 
clothes are loaded into the open end of 
the revolving cylinder and are automati¬ 
cally discharged out of the opposite end. 

<3> Finishing machines—( i> Dampen¬ 
ing machine. Each roll-dampening ma¬ 
chine shall be so equipped that the rolls 
will be entirely enclosed and so arranged 
as to prevent the fingers of the operator 
or other person from being caught be¬ 
tween the rolls. This may be accom¬ 
plished by: 

(a) A slot or hopper; 

ib) A rod or strip located directly in 
front of the feed and extending the full 
length of the rolls. 

iii) Ironer. (a) Each flat-work or col¬ 
lar ironer shall be equipped with a safety 
bar or other guard across the entire front 
of the feed or first pressure rolls, so 
arranged that the striking of the bar or 
guard by the hand of the operator or 


other person will stop the machine. The 
pressure rolls shall be covered or guarded 
so that the operator or other person can¬ 
not reach into the rolls without removing 
the guard. This may be either a vertical 
guard on all sides or a complete cover. 
If a vertical guard is used, the distance 
from the floor or working platform to 
the top of guard shall be not less than 
6 feet. 

(b) Each body-type ironer, roll or shoe 
type, including sleeve and band ironers, 
shall be equipped with a safety bar or 
other guard across the entire length of 
the feed roll or shoe, so arranged that the 
striking of the bar or guard by the hand 
of the operator or other person will stop 
the machine. The hot roll or shoe shall 
also be covered in such a way that the 
operator or other person cannot come 
into contact with the heated surfaces. 

(c) Each combined rotary-bosom and 
coat ironer shall be equipped with a 
safety bar or other guard across the en¬ 
tire length of the feed roll or shoe, so ar¬ 
ranged that the striking of the bar or 
guard by the hand of the operator or 
other person will stop the machine. The 
hot roll or shoe shall also be covered in 
such a way that the operator or other 
person cannot come into contact with the 
heated surfaces. 

(d) Each ironing press (excluding 
hand or foot powered ones) shall be 
equipped with a guard or means that 
will prevent the fingers of the operator 
or other person from being caught be¬ 
tween the ironing surfaces. 

(4) Miscellaneous machines and equip¬ 
ment —(i) Sewing machine. Each sewing 
machine shall be equipped with a guard 
permanently attached to the machine, 
so that the operator's fingers cannot, pass 
under the needle. It shall be of such form 
that the needle can be conveniently 
threaded without removing the guard. 

(ii) Exhaust or ventilating fans. Each 
exhaust or ventilating fan within 7 feet 
of the floor or working platform shall be 
completely covered with wire mesh of not 
less than No. 16 gage, and with openings 
that will reject a ball one-half inch in 
diameter. 

(iii) Steam pipes, (a) All steam pip* 3 
that are within 7 feet of the floor or 
working platform, and with which me 
worker may come into contact, shall be 
insulated or covered with a heat- resistive 
material or shall be otherwise property 
guarded. 

(b) Where pressure -reducing valves 
are used, one or more relief or safety 
valves shall be provided on the low- 
pressure side of the reducing valve. m 
case the piping or equipment on the low- 
pressure side does not meet the require¬ 
ments for full initial pressure. The re¬ 
lief or safety valve shall be located ad¬ 
jacent to, or as close as possible to. “ 
reducing valve. Proper protection sna 
be provided to prevent injury or damag 
caused by fluid escaping from relief 
safety valves if vented to the atmospnei e. 
The vents shall be of ample size and ^ 
short and direct as possible. The com¬ 
bined discharge capacity of the ie 
valves shall be such that the P ress H 
rating of the lower-pressure piping an 
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equipment will not be exceeded if the re¬ 
ducing valve sticks or fails to open. 

<iv> Starting and stopping devices. 
Each power-driven machine shall be 
provided with means for disconnecting 
from the source of power. Starting and 
stopping devices for machines shall be 
so located as to be operable from the 
front of the machine, and so constructed 
as to allow proper guarding of belts and 
pulleys. 

<d) Operating rules —(1) General — 

(i) Floors. 

(a) The floors of every room in a laun¬ 
dry that are used for washing purposes 
shall be properly constructed of cement, 
tile, or similar material. The floors shall 
be watertight, free from projections, 
crevices, or dangerous gradients. They 
shall be maintained in good repair and 
so drained that no water may accumu¬ 
late. 

The floors of every room except 
washrooms shall be constructed of hard¬ 
wood or any impervious material, free 
from protruding nails, splinters, or loose 
boards, and shall be maintained in a 
safe condition. 

<ii) Table tops, shelves , and machine 
woodwork. Table tops, shelves, and ma¬ 
chine woodwork shall be constructed of 
materials properly surfaced, finished 
free from splinters, and so maintained. 

fill) Markers. Markers and others 
handling soiled clothes shall be warned 
against touching the eyes, mouth, or any 
part of the body on which the skin has 
been broken by a scratch or abrasion; 
and they shall be cautioned not to touch 
or eat food until their hands have been 
thoroughly washed. 

<iv) Ventilation. Where artificial ven¬ 
tilation is necessary to the maintenance 
of comfortable working conditions, an 
adequate ventilating system shall be 
installed. 

<v> Iiistruction of employees. Employ¬ 
ees shall be properly instructed as to the 
hazards of their work and be instructed 
in safe practices, by bulletins, printed 
rules, and verbal instructions. 

<2) Mechanical —<i) Safety guards. 

No safeguard, safety appliance, or 
device attached to, or forming an inte¬ 
gral part of any machinery shall be re¬ 
moved or made ineffective except for the 
purpose of making immediate repairs or 
adjustments. Any such safeguard, safety 
appliance, or device removed or made 
ineffective during the repair or adjust¬ 
ment of such machinery shall be re¬ 
placed immediately upon the completion 
of such repairs or adjustments. 

<b) No machine shall be operated un¬ 
til such repairs and adjustments have 
been made and the machine is in good 
working condition. 

<ii) Steayn-pressure apparatus. Steam 
machines shall not be operated at a pres¬ 
sure above that given by the manufac¬ 
turer’s pressure rating as shown on name 
Plate. If the steam source is at a pressure 
higher than that given by the manufac¬ 
turer’s rating, a slop valve, reducing 
valve, pressure gage, and safety valve 
snail be installed, in the order named, 
irom the source. The safety valve shall be 
located in a nonhazardous place. 
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(iii) Machine adjustments. No moving 
parts of any machine shall be oiled, 
cleaned, adjusted, or repaired while said 
machine is in operation or in motion ex¬ 
cept that the rolls of in adjusting ma¬ 
chines not equipped with hand-power 
means be operated at the slowest speed 
possible w’ith an operator constantly at 
the starting mechanism. 

ilv) Extractors. Each extractor shall 
be dismantled and inspected at least 
once a year and. if necessary, repaired. 
Overdriven extractors, if provided with 
handholes through w r liich basket and 
rings can be inspected, need not be 
dismantled. 

le) Moving parts —(1) Machine 
guarding i other than point of opera¬ 
tion) . Moving parts of machines, such as 
gears, sprockets, belts, pulleys, and 
shafts, shall be guarded in accordance 
with the requirements of § 1910.219. 

(2) Prime-mover guarding . Moving 
parts of prime movers, such as fly- 
wiieels, cranks and connecting rods, tail 
rods or extension piston rods, and gov¬ 
ernor balls, shall be guarded in accord¬ 
ance with the requirements of § 1910.219. 

(f) General industrial safety stand¬ 
ards — (1) General. The general safety 
standards adopted by reference in sub- 
paragraph (2) of this paragraph, the 
provisions of which apply to nearly 
every industrial plant, are now incor¬ 
porated by reference in this section and 
are made applicable to laundry opera¬ 
tions. The rules of construction set forth 
in paragraph (3) of § 1910.05 shall apply. 

(2) Additional requirements. The em¬ 
ployer shall comply with the provisions 
of the standards referenced in this sub- 
paragraph. In the event of any conflict 
betw T een this subparagraph and para¬ 
graphs ib) through (e) of this section, 
the requirements of paragraphs (b) 
through (e) of this section shall apply. 

(i) Industrial lighting. American Na¬ 
tional Standard Practice for Industrial 
Lighting, ANSI All.1—1965 <R-1970>, 

<ii) Floor and wall openings, railings, 
and toeboards. American National 
Standard Safety Requirements lor Floor 
and Wall Openings, Railings, and Toe- 
boards, ANSI A12.1—1967, 

(iii) Identification of piping systems. 
American National Standard Scheme 
for the Identification of Piping Systems. 
ANSI A13.1—1956. 

(iv) Mechanical power transmission 
apparatus. American National Standard 
Safety Standard for Mechanical Pow'er 
Transmission Apparatus. ANSI B15.1— 
1971. 

(v) Pressure piping—power piping. 
American National Standard Code for 
Pressure Piping—Power Piping, ANSI 
31.1.0—1967. Addenda to the American 
National Standard Code for Pressure 
Piping—Power Piping. ANSI B31.1.0a— 
1969. 

ivi) Sanitation. American National 
Standard Requirements for Sanitation 
in Places of Employment, ANSI Z4.1— 
1968. 

< vii) Local exhaust systems. American 
National Standard Fundamentals Gov¬ 
erning the Design and Operation of 
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Local Exhaust Systems, ANSI Z9.2— 
1960. 

ivili) Gas appliances and gas piping. 
American National Standard for the In¬ 
stallation of Gas Appliances and Gas 
Piping, ANSI Z21.30—1964. 

§ 1910.265 Sawmill*. 

(a) General requirements—(! ) Appli¬ 
cation. This section includes safety re¬ 
quirements for sawmill operations in¬ 
cluding. but not limited to, log and lum¬ 
ber handling, sawring, trimming, and 
planing; waste disposal; operation of 
dry kilns; finishing; shipping; storage; 
yard and yard equipment; and for pow r er 
tools and affiliated equipment used In 
connection with such operations, but ex¬ 
cluding the manufacture of plywood, 
cooperage, and veneer. 

12> Incorporation of standards by 
reference. Certain of the paragraphs of 
this section incorporate and apply occu¬ 
pational safety and health standards of 
general application without regard to 
any specific industry. Such standards 
shall apply to sawmill o^rations in ac¬ 
cordance with the rules of construction 
set forth in ? 1910.05. 

(b) Definitions applicable to this sec¬ 
tion —(1) A-frame. The term “A-frame” 
means a structure made of two inde¬ 
pendent columns fastened together at 
the top and separated at the bottom for 
stability. 

(2) Annealing. The term “annealing” 
means heating then cooling to soften 
and render less brittle. 

(3) Binder. The term “binder” means 
a chain, cable, rope, or other approved 
material used for binding loads. 

i4) Boom. The term “boom” means 
logs or timbers fastened together end 
to end and used to contain floating logs. 
The term includes enclosed logs. 

(5) Brow log. The term “brow log" 
means a log placed parallel to a roadway 
at a landing or dump to protect vehicles 
while loading or unloading. 

(6) Bunk. The term “bunk’’ means a 
cross support for a load. 

(7) Cant. The term “cant” means a 
log slabbed on one or more sides. 

«8> Carriage (log carriage). The term 
"carriage” means a framewwk mounted 
on wheels which runs on tracks or in 
grooves in a direction parallel to the face 
of the saw, and w'hich contains apparatus 
to hold a log securely and advance it 
towards the saw. 

(9) Carrier. The term “carrier” means 
an industrial truck so designed and con¬ 
structed that it straddles the load to be 
transported with mechanisms to pick up 
the load and support it during trans¬ 
portation. 

< 10 > Chipper. The term “chipper” 
means a machine which cuts material 
into chips. 

(11) Chock (bunk block) (cheese 
block ). The terms “chock”, “bunk block”, 
and “cheese block” mean a wedge that 
prevents logs or loads from moving. 

(12) Cold deck. The term “cold deck” 
means a pile of logs stored for future 
removal. 

< 13) Crotch lines. The term “crotch 
lines” means tw T o short lines attached to 
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a hoisting line by a ring or shackle, the 
lower ends being attached to loading 
hooks. 

• 14) Dog (carriage dog'*. The term 
**dog” means a steel tooth, one or more 
oi which are attached to each carriage 
knee to hold log firmly in place on 

carriage. 

tl5> Drag saw . The term “drag saw” 
means a power-driven, reciprocating 
crosscut saw mounted on suitable frame 
and used for bucking logs. 

i 16 * Head block. The term “head 
block” means that part of a carriage 
which holds the log and upon which it 
rests. It generally consists of base, knee, 
taper set. and mechanism. 

(17) Head rig. The term “head rig” 
means a combination of head saw and 
log carriage used for the initial break¬ 
down of logs into timbers, cants, and 
boards. 

(18 • Hog. The term “hog” means a 
machine for cutting or grinding slabs 
and other coarse residue from the null. 

1 19 > Husk. The term “husk” means a 
head saw framework on a circular mill. 

(20) Industrial truck. The term “in¬ 
dustrial truck” means a mobile power- 
driven truck or tractor. 

(21> Kiln tender. The term “kiln 
tender” means the operator of a kiln. 

(22 > Lift truck. The term “lift truck” 
means an industrial truck used for lat¬ 
eral transportation and equipped with a 
power-operated lifting device, usually 
in the form of forks, for piling or unpil¬ 
ing lumber units or packages. 

(23 > Live rolls. The term “live rolls” 
means cylinders of wood or metal 
mounted on horizontal axes and rotated 
by power, which are used to convey slabs, 
lumber, and other wood products. 

(24) Loading boom. The term “load¬ 
ing boom” means any structure project¬ 
ing from a pivot point to guide a log 
when lifted. 

(25» Log deck. The term “log deck” 
means a platform in the sawmill on 
which the logs remain until needed for 
sawing. 

<26> Lumber hauling truck. The term 
“lumber hauling truck” means an indus¬ 
trial truck, other than a lift truck or 
a carrier, used for the transport of 
lumber. 

(27> Log haul. The term “log haul” 
means a conveyor for transferring logs 
to mill. 

(28 > Package. The term “package” 
means a unit of lumber. 

<29) Peavy. The term “peavy” means 
a stout wooden handle fitted with a spike 
and hook and used for rolling logs. 

<30» Pike vole. The term “pike pole” 
means a long pole whose end is shod 
with a sharp pointed spike. 

(3D Pitman rod. The term “pitman 
rod” means connecting rod. 

(32» Resaw. The term “resaw” means 
band, circular, or sash gang saws used 
to break down slabs, cants, or flitches 
into lumber. 

(33> Running line. The term “running 
line” means any moving rope as dis¬ 
tinguished from a stationary rope such 
as a guyline. 

(34) Safety factor. The term “safety 
factor” means a calculated reduction 


factor which may be applied to labora¬ 
tory test values to obtain safe working 
stresses for wooden beams and other 
mechanical members; ratio of breaking 
load to safe load. 

(35) Saw guide. The term “saw guide” 
mean a device for steadying a circular 
or bandsaw\ 

(36» Setwork. The term “setwork” 
means a mechanism on a sawmill car¬ 
riage w-hich enables an operator to move 
the log into position for another cut. 

(37 > Sorting gaps. The term “sorting 
gaps” means the areas on a log pond 
enclosed by boom sticks into which logs 
are sorted. 

(38> Spreader ivheel. The term 
“spreader wheel” means a metal wheel 
that separates the board from the 
log in back of circular saw r s to prevent 
binding. 

(39> Splitter. The term “splitter” 
means a knife-type, nonrotating 
spreader. 

(40» Sticker. The term “sticker” 
means a strip of wood or other material 
used to separate layers of lumber. 

(41 > Stiff boom. The term “stiff boom” 
means the anchored, stationary boom 
sticks which are tied together and on 
which boom men work. 

(42» Swifter. The term “swifter” is a 
means of tying boom sticks together to 
prevent them from spreading while 
being towed. 

(43) Telltale. The term “telltale” 
means a device used to serve as a warn¬ 
ing for overhead objects. 

(44 * Top saw. The term “top saw” 
means the upper of two circular saws 
on a head rig, both being on the same 
husk. 

(45) Tramway The term “tramway” 
means a way for trams, usually consist¬ 
ing of parallel tracks laid on w T ooden 
beams. 

(46» Trestle. The term “trestle” 
means a braced framework of timbers, 
piles or steelwork for carrying a road 
or railroad over a depression. 

(c> Building facilities, and isolated 
equipment —(1) Safety factor. All build¬ 
ings. docks, tramw-ays, walkways, log 
dumps, and other structures shall be de¬ 
signed. constructed and. maintained so 
as to support the imposed load in ac¬ 
cordance with a safety factor. 

(2) Work areas. Work areas under 
mills shall be as evenly surfaced as local 
conditions permit. They shall be free 
from unnecessary obstructions and pro¬ 
vided with lighting facilities in accord¬ 
ance with American National Standard 
for Industrial Lighting All.l—1965. 

(3) Floors. Flooring in buildings and 
on ramps and walkways shall be con¬ 
structed and installed in accordance with 
established principles of mechanics and 
sound engineering practices. They shall 
be of* adequate strength to support the 
estimated or actual dead and live loads 
acting on them with the resultant stress 
not exceeding the allowable stress for 
the material being used. 

(i) Floor and toall openings. All floor 
and w-all openings shall be protected as 
prescribed in § 1910.23. 

(ii) Areas beneath floor openings. 
Areas under floor openings shall, where 


practical, be fenced off. When this is 
not practical, they shall be painly marked 
and telltales shall be installed to hand 
over these areas. 

(iii) Floor maintenance. The flooring 
of buildings, docks, and passageways 
shall be kept in good repair. When a 
hazardous condition develops that can¬ 
not be immediately repaired, the area 
shall be guarded until adequate repairs 
are made. 

(iv) Nonslip floors. Floors, footwalks. 
and passageways in the work area around 
machines or other places where a person 
is required to stand or w-alk shall be 
provided with effective means to mini¬ 
mize slipping. 

(4) Walkways, docks, and platforms— 
<i) Width. Walkways, docks, and plat¬ 
forms shall be of sufficient width to pro¬ 
vide adequate passage and working areas. 

(ii> Maintenance. Walkways shall be 
evenly floored and kept in good repair. 

(iii) Docks. Docks and runways used 
for the operation of lift trucks and other 
vehicles shall have a substantial guard or 
shear timber except where loading and 
unloading are being performed. 

(iv) Elevated walks. All elevated 
walks, runways, or platforms, if 4 feet 
or more from the floor level, shall be 
provided with a standard railing except 
on loading or unloading sides of plat¬ 
forms. If height exceeds 6 feet, a stand¬ 
ard toe board also shall be provided to 
prevent material from rolling or falling 
off. 

(v) Elevated platforms. Where ele¬ 
vated platforms are used routinely on a 
daily basis they shall be equipped with 
stainvays or fixed ladders in accordance 
with § 1910.27. 

(vi> Hazardous locations. Where re¬ 
quired, walkways and stairways with 
standard handrails shall be provided in 
elevated and hazardous locations. Where 
such passageways are over walkways or 
work areas, standard toe boards shall 
be provided. 

(5) Stairways — <i> Construction. 
Stairways shall be constructed in accord¬ 


ance with § 1910.24. 

(ii) Handrails. Stairways shall be pro¬ 
vided with a standard handrail on at 
least one side or on any open side. Where 
stairs are more than four feet wide there 
shall be a standard handrail at each side, 
and where more than eight feet wide, a 
third standard handrail shall be erected 
in the center of the stairway. 

<iii> Lighting. All stairways shall be 
adequately lighted as prescribed in Sub- 
paragraph (9) of this paragraph. 

(6) Emergency exits including doors 
and fire escapes —(i> Opening. Doors 
shall not open directly on or block a 
flight of stairs, and shall swing in the 
direction of exist travel. 

(ii) Identification. Exits shall be lo¬ 
cated and identified in a manner that af¬ 
fords ready exit from all work areas. 

(iii) Swinging doors. All swinging 
doors shall be provided with windows, 
with one window- for each section o 
double swinging doors. Such window 
shall be of shatterproof or safety gi&» 
unless otherwise protected against brea 


FEDERAL REGISTER, VOL. 36, NO. 105—SATURDAY, MAY 29/ 1971 





RULES AND REGULATIONS 


(iv) Sliding doors. Where sliding doors 
are used as exits, an inner door shall be 
cut inside each of the main doors and 
arranged to open outward. 

(v) Barriers and warning signs. Where 
a doorway opens upon a railroad track 
or upon a tramway or dock over which 
vehicles travel, a banner or other warn¬ 
ing device shall be placed to prevent 
workmen from stepping into moving 
traffic. 

(7) Air requirements. Ventilation shall 
be provided to supply adequate fresh 
healthful air to rooms, buildings, and 
work areas. 

(8> Vats and tanks. All open vats and 
tanks into which workmen could fall 
shall be guarded. 

(9) Lighting —<i) Adequacy. Illumi¬ 
nation shall be provided and designed to 
supply adequate general and local light¬ 
ing to rooms, buildings, and work areas 
during the time of use. 

<ii) Effectiveness. Factors upon which 
the adequacy and effectiveness of illumi¬ 
nation will be judged, include the follow¬ 
ing: 

(a) The quantity of light in foot- 
candle intensity shall be sufficient for 
the work being done. 

(b) The quality of the light shall be 
such that it is free from glare, and has 
correct direction, diffusion, and distribu¬ 
tion. 

(c) Shadows and extreme contrasts 
shall be avoided or kept to a minimum. 

(10) Ladders. Ladders shall be in¬ 
stalled and maintained as specified in 
5§ 1910.25, 1910.26, and 1910.27. 

(11) Hazard marking. Physical hazard 
marking shall be as specified in § 1910.144 
of this part. 

(12) Electrical wiring and equipment. 

(i) All electrical equipment should be 
installed and maintained in accordance 
with requirements specified in Subpart 
S of this part. 

(ii) Repairs. Electrical repairs shall 
be made only by authorized and qualified 
personnel. 

<iii) Identification. Marks of identifi¬ 
cation on electrical equipment shall be 
clearly visible. 

(iv) Protective equipment. Rubber 
protective equipment shall be provided 

required by § 1910.137. 

(v) Open switches. Before working on 
electrical equipment, switches shall be 
open and shall be tagged, blocked, or 
locked out. 

(vi) Concealed conductors. Where 
electrical conductors are known to be 
concealed, no work shall be performed 
until such conductors are located. 

’ ( ^1> Overload relays. Overload relays 
*hall be reset by authorized qualified 
Personnel only. 

(viii) Passageways to panels. Passage- 
ways to switch centers or panels shall at 
all times be kept free from obstruction. 
t 01 l ess than 3 feet of clear space shall 
De (maintained in front of switch centers 
or panels at all times. 

‘ ix) Bridging fuses. Doubling or bridg- 
lng fuses shall be prohibited. 

Hydraulic systems. Means shall 
® provided to block, chain, or otherwise 
( ure equipment normally supported 


by hydraulic pressure so as to provide for 
safe maintenance. 

(14) Liquefied petroleum gas storage 
and handling. Storage and handling of 
liquified petroleum gas shall be in ac¬ 
cordance with the requirements of 
§ 1910.110. 

(15) Gas piping and appliances. All 
gas piping and appliances shall be in¬ 
stalled in accordance with the American 
National Standard Requirements for 
Gas Appliances and Gas Piping Instal¬ 
lations Z21.30—1964. 

(16) Flammable liquids. Flammable 
liquids shall be stored and handled in ac¬ 
cordance with § 1910.106. 

(17) Storage , handling, and use of 
chemicals —(i) Threshold limits. Em¬ 
ployees shall not be exposed to airborne 
concentration of toxic dusts, fumes, 
vapors, mists or gases that exceed the 
threshold limit values set forth by 
§ 1910.93. 

(ii) Protective equipment. The use of 
chemicals shall be controlled so as to 
protect employees from harmful expo¬ 
sure to toxic materials. Where necessary, 
employees shall be provided with and 
required to wear such protective equip¬ 
ment as will afford adequate protection 
against harmful exposure as required 
by Subpart I of this part. 

(iii) Open surface tank operations. 
Open surface tank operations shall con¬ 
form to the requirements of § 1910.94(d). 

(18) Conveyors —(i) Standards. Con¬ 
struction, operation, and maintenance of 
conveyors shall be in accordance with 
American National Standard B20.1— 
1957. 

(ii) Guarding. Spiked live rolls shall 
be guarded. 

(19) Stationary tramways and tres¬ 
tles —(i) Foundations and walkways. 
Tramways and trestles shall have sub¬ 
stantial mud sills or foundations which 
shall be frequently inspected and kept 
in repair. When vehicles are operated 
on tramways and trestles which are used 
for foot passage, traffic shall be controlled 
or a w f alkway with standard handrails at 
the outer edge and shear timber on the 
inner edge shall be provided. This walk¬ 
way shall be wide enough to allow ade¬ 
quate clearance to vehicles. When walk¬ 
ways cross over other thoroughfares, they 
shall be solidly fenced at the outer edge 
to a height of 42 inches over such thor¬ 
oughfares. 

(ii) Clearance. Stationary tramways 
and trestles shall have a verticle clear¬ 
ance of 22 feet over railroad rails. When 
constructed over carrier docks or roads, 
they shall have a clearance of 6 feet above 
the driver’s foot rest on the carrier, and 
in no event shall this clearance be less 
than 12 feet from the roadway. In exist¬ 
ing operations where it is impractical 
to obtain such clearance, telltales, elec¬ 
tric signals, signs or other precautionary 
measures shall be installed. 

(20) Blower , collecting. and exhaust 
systems —(i) Design , construction, and 
maintenance. Blower collecting, and ex¬ 
haust systems should be designed, con¬ 
structed. and maintained in accordance 
with American National Standards Z33.- 
1—1961 (For the Installation of Blower 
and Exhaust Systems for Dust. Stock. 


10(>?)1 

and Vapor Removal or Conveying) and 
Z12.2—1962 (R1969) (Code for the Pre¬ 
vention of Dust Explosions in Wood¬ 
working and Wood Flour Manufacturing 
Plants). 

(ii) Collecting systems. All mills con¬ 
taining one or more machines that cre¬ 
ate dust, shavings, chips, or slivers dur¬ 
ing a period of time equal to or greater 
than one-fourth of the working day, shall 
be equipped with a collecting system. It 
may be either continuous or automatic, 
and shall be of sufficient strength and 
capacity to enable it to remove such 
refuse from points of operation and im¬ 
mediate vicinities of machines and 
work areas. 

(iii) Exhaust or conveyor systems. 
Each woodworking machine that creates 
dust, shavings, chips, or slivers shall be 
equipped with an exhaust or conveyor 
system located and adjusted to remove 
the maximum amount of refuse from the 
point of operation and immediate 
vicinity. 

(iv) Exhaust pipes. Exhaust pipes 
shall be of such construction and inter¬ 
nal dimensions as to minimize the pos¬ 
sibility of clogging. They should be ac¬ 
cessible for cleaning. 

(v) Dust chambers. Exhaust pipes 
shall not discharge into an unconfined 
outside pile if uncontrolled fire or ex¬ 
plosion hazards are created. They may 
empty into settling or dust chambers, de¬ 
signed to prevent the dust or refuse from 
entering any work area. Such chambers 
shall be constructed and operated to min¬ 
imize the danger of fire or dust explosion. 

(vi) Hand removal of refuse. Provi¬ 
sion for the daily removal of refuse shall 
be made in all operations not required 
to have an exhaust system or having re¬ 
fuse too heavy, bulky, or otherwise un¬ 
suitable to be handled by the exhaust 
system. 

(2D Chippers —(i) Whole-log chop¬ 
pers. The feed system to the chipper shall 
be arranged so the operator does not 
stand in direct line with the chipper 
spout (hopper). The chipper spout shall 
be enclosed to a height of not less than 
36 inches from the floor or the operator's 
platform. A safety belt and lifeline shall 
be worn by workmen when working at or 
near the spout unless the spout is 
guarded. The lifeline shall be short 
enough to prevent workers from falling 
into the chipper. 

(ii) Hogs, (a) Hog mills shall be so 
designed and arranged that from no 
position on the rim of the chute shall the 
distance to the cutter knives be less than 
40 inches. 

(b) Hog feed chutes shall be provided 
with suitable and approved baffles, which 
shall minimize material from being 
thrown from the mill. 

(c) Employees feeding hog mills shall 
be provided with safety belts and lines 
unless guarded. 

(22) Mechanical power-transmission 
apparatus. The construction, operation, 
and maintenance of all mechanical 
powder-transmission apparatus shall be 
in accordance with the requirements of 
§ 1910.219. 

(23) Bins, bunkers, hoppers , and fuel 

houses —<i) Guarding. Open bins, 
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bunkers, and hoppers whose upper 
edges extend less than 3 feet above work¬ 
ing level shall be equipped with standard 
handrails and toe boards, or have their 
tops covered by a substantial grill or 
grating with openings small enough to 
prevent a man from falling through. 

i ii > Use of wheeled equipment to load 
bins. Where automotive or other wheeled 
equipment is used to move materials into 
bins, bunkers, and hoppers, adequate 
guard rails shall be installed along each 
side of the runway, and a substantial 
bumper stop provided when necessary. 

<iii> Exits, lighting, and safety de¬ 
vices. Fuel houses and bins shall have 
adequate exits and lighting, and all 
necessary safety devices shall be pro¬ 
vided and shall be used by persons enter¬ 
ing these structures. 

(iv) Walkways. Where needed, fuel 
houses and bins shall have a standard 
railed platform or walkway near the top. 

(24) Ropes, cables, slings , and chains — 

(i) Safe Usage. Ropes, cables, slings, and 
chains shall be used in accordance with 
safe use practices recommended by the 
manufacturer or within safe limits 
recommended by the equipment manu¬ 
facturer when used in conjunction 
with it. 

(ii) Hooks. No open hook shall be used 
in rigging to lift any load where there 
is hazard from relieving the tension on 
the hook from the load or hook catching 
or fouling. 

(iii) Work by qualified persons. In¬ 
stallation. inspection, maintenance, re¬ 
pair, and testing of ropes, cables, slings, 
and chains shall be done only by persons 
qualified to do such work. 

(iv) Slings, (a) Slings and their fit¬ 
tings and fastenings, when in use, shall 
be inspected daily for evidence of over¬ 
loading. excessive wear, or damage. 
Slings found to be defective shall be 
removed from service. 

(b> Proper storage shall be provided 
for slings while not in use. 

(c ) Suitable protection shall be pro¬ 
vided between the sling and sharp un¬ 
yielding surfaces of the load to be lifted. 

<v> Ropes or cables. (a) Wire rope or 
cable shall be inspected when installed 
and once each week thereafter, when in 
use. It shall be removed from hoisting or 
load-carrying service when kinked or 
when one of the following conditions 
exists: 

(1) When three broken wires are 
found in one lay of 6 by 6 wire rope. 

(2) When six broken wires are found 
in one lay of 6 by 19 wire rope. 

< 3 ) When nine broken wires are found 
in one lay of 6 by 37 wire rope. 

When eight broken wires are 
found in one lay of 8 by 19 wire rope. 

(5) When marked corrosion appears. 

Wire rope of a type not described 
herein shall be removed from service 
when 4 percent of the total number of 
wires composing such rope are found to 
be broken in one lay. 

(b ) Wire rope removed from service 
due to defects shall be plainly marked 
or identified as being unfit for further 
use on cranes, hoists, and other load- 
carrying devices. 
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(c) The ratio between the rope diame¬ 
ter and the drum, block, sheave, or pulley 
tread diameter shall be such that the 
rope will adjust itself to the bend with¬ 
out exessive wear, deformation, or in¬ 
jury. In no case shall the safe value of 
drums, blocks, sheaves, or pulleys be re¬ 
duced when replacing such items unless 
compensating changes are made for rope 
used and for safe loading limits. 

(vi) Drums , sheaves, and pulleys. 
Drums, sheaves, and pulleys shall be 
smooth and free from surface defects 
liable to injure rope. Drums, sheaves, or 
pulleys having eccentric bores or cracked 
hubs, spokes, or flanges shall be removed 
from service. 

(vii > Connections. Connections, fit¬ 
tings, fastenings, and other parts used 
in connection with ropes and cables shall 
be of good quality and of proper size 
and strength, and shall be installed in 
accordance with the manufacturer’s 
recommenda tions. 

(viii) Socketing , splicing, and seizing. 
< a> Socketing, splicing, and seizing of 
cables shall be performed only by quali¬ 
fied persons. 

ib> All eye splices shall be made in an 
approved manner and wire rope thimbles 
of proper size shall be fitted in the eye, 
except that in slings the use of thimbles 
shall be optional. 

(c) Wire rope clips attached with 
U-bolts shall have these bolts on the dead 
or short end of the rope. The U-bolt nuts 
shall be retightened immediately after 
initial load carrying use and at frequent 
intervals thereafter. 

<d» When a wedge socket-type fasten¬ 
ing is used, the dead or short end of the 
cable shall be clipped with a U-bolt or 
otherwise made secure against loosening. 

(e> Fittings. Hooks, shackles, rings, 
pad eyes, and other fittings that show 
excessive wear or that have been bent, 
twisted, or otherwise damaged shall be 
removed from service. 

(/) Running lines. Running lines of 
hoisting equipment located within 6 feet 
6 inches of the ground or working level 
shall be boxed off or otherwise guarded, 
or the operating area shall be restricted. 

( 0 > Number of wraps on drum. There 
shall be not less than two tull wraps of 
hoisting cable on the drum of cranes and 
hoists at all times of operation. 

Od Drum flanges. Drums shall have a 
flange at each end to prevent the cable 
from slipping off. 

(i) Sheave guards. Bottom sheaves 
shall be protected by close fitting guards 
to prevent cable from jumping the 
sheave. 

<#) Preventing abrasion. The reeving 
of a rope shall be so arranged as to mini¬ 
mize chafing or abrading while in use. 

(ix) Chains, (a) Chains used in load 
carrying service shall be inspected before 
initial use and weekly thereafter. 

(b> Chain shall be normalized or an¬ 
nealed periodically as recommended by 
the tnanufacturer. 

<c) If at any time any 3-foot length 
of chain is found to have stretched one- 
third the length of a link it shall be 
discarded. 


<d) Bolts or nails shall not be placed 
between two links to shorten or join 
chains. 

( e ) Broken chains shall not be spliced 
by inserting a bolt between two links with 
the head of the bolt and nut sustaining 
the load, or by passing one link through 
another and inserting a bolt or nail to 
hold it. 

(x> Fiber rope. <a> Frozen fiber rope 
shall not be used in load carrying service. 

(b > Fiber rope that has been subjected 
to acid shall not be used for load carrying 
purposes. 

ic) Fiber rope shall be protected from 
abrasion by padding where it is fastened 
or drawn over square comers or sharp 
or rough surfaces. 

' 25 > Reserved. 

< 26 > Mechanical stackers and unstack¬ 
ers — (i) Power-transmission apparatus. 
Stackers and unstackers, shall have all 
gears, sprockets, chains, belt drives, and 
other power transmission apparatus 
guarded as specified in § 1910.219. 

<ii) Lumber lifting devices. Lumber 
lifting devices on all stackers shall be 
designed and arranged so as to minimize 
the possibility of lumber falling from 
such devices. 

(iii) Blocking hoisting platform. Means 
shall be provided to positively block the 
hoisting platform when employees must 
go beneath -the stacker or unstacker 
hoist. 

(iv> Identifying controls. Every manu¬ 
ally operated control switch shall be 
properly identified and so located as to 
be readily accessible to the operator. 

(v> Locking main control switches 
Main control switches shall be so de¬ 
signed that they can be locked in the 
open position. 

(vi) Guarding side openings. The 
hoistway side openings at the top level 
of the stacker and unstacker shall be 
protected by enclosures of standard 
railings. 

(vii) Guarding hoistway openings. 
When the hoist platform or top of the 
load is below' the working platform, the 
hoistway openings shall be guarded. 

(viii> Guarding lower landing area. 
The lower landing area of stackers and 
unstackers shall be guarded by enclo¬ 
sures that prevent entrance to the area 
or pit below' the hoist platform. En¬ 
trances should be protected by electri¬ 
cally interlocked gates which, when open, 
will disconnect the power and set the 
hoist brakes. When the interlock is not 
installed, other positive means of pro¬ 
tecting the entrance shall be provided. 

(ix) Inspection. Every stacker and un¬ 
stacker shall be inspected at frequent 
intervals and all defective parts shall be 
immediately repaired or replaced 

<x) Cleaning pits. Safe means of en¬ 
trance and exit shall be provided to per¬ 
mit cleaning of pits. 

(xi> Preventing entry to hazardous 
area. Where the return of trucks from 
unstacker to stacker is by mechanical 
power or gravity, adequate signs, warn¬ 
ing devices, or barriers shall be erected 
to prevent entry into the hazardous area. 

(27) Lumber piling and storage—( i> 
Pile foundations , In stacking units oi 
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lumber, pile foundations shall be de¬ 
signed and arranged to support maxi¬ 
mum loads without sinking, sagging, or 
permitting the piles to topple. In unit 
package piles, substantial bolsters or unit 
separators shall be placed between each 
package directly over the stickers. 

(ii > Stacking dissimilar unit packages. 
Long units of lumber shall not be stacked 
upon shorter packages except where a 
stable pile can be made with the use of 
package separators. 

<iii) Unstable piles. Piles of lumber 
which have become unstable shall be im¬ 
mediately made safe, or the area into 
which they might fall shall be fenced or 
barricaded and employees prohibited 
from entering it. 

(lv) Stickers. Unit packages of lumber 
shall be provided with stickers as neces¬ 
sary to insure stability under ordinary 
operating conditions. 

(v) Sticker alignment . Stickers shall 
extend the full width of the package, 
shall be uniformly spaced, and shall be 
aligned one above the other. Stickers may 
be lapped with a minimum overlapping 
of 12 inches. Stickers shall not protrude 
more than 2 inches beyond the sides of 
the package. 

(vi) Pile height. The height of unit 
package piles shall be dependent on the 
dimensions of the packages and shall be 
such as to provide stability under normal 
operating conditions. Adjacent lumber 
piles may be tied together with separa¬ 
tors to increase stability. 

<28) Lmnber loading. Loads shall be 
built and secured to insure stability in 
transit. 

<29) Burners —(i) Guying. If the 
burner stack is not self-supporting, it 
shall be guyed or otherwise supported. 

(ii) Runway. The conveyor runway to 
the burner shall be equipped with a 
standard handrail. If the runway crosses 
a roadway or thoroughfare, standard toe 
boards shall be provided in addition. 

(30) Vehicles —(i) Scope. Vehicles 
shall include all mobile equipment nor¬ 
mally used in sawmill, planing mill, stor¬ 
age, shipping, and yard operations. 

(ii) Warning signals and spark ar¬ 
restors. All vehicles shall be equipped 
with audible warning signals and where 
practicable shall have spark arrestors. 

<iii> Lights. All vehicles operated in 
the dark or in poorly lighted areas shall 
be equipped with head and tail lights. 

( iv) Overhead guard. All vehicles 
operated in areas where overhead haz¬ 
ards exist shall be equipped with an ap¬ 
proved overhead guard. See American 
National Standard Safety Code for 
Powered Industrial Trucks, B56.1—1969. 

(v) Platform guard. Where the oper¬ 
ator is exposed to hazard from backing 
the vehicle into objects, an approved 
Platform guard shall be provided and so 
arranged as to not impede exit of driver 
from vehicle. 

<vi> Exposed parts. Vehicle flywheels, 
gears, sprockets, chains, shear points, 
and other exposed parts constituting a 
lazard to the operator or other persons 
snail be guarded in accordance with the 
requirements of § 1910.219. 

(vii) Operation in buildings. Vehicles 
Powered by internal combustion engines 


shall not operate in buildings unless the 
buildings are adequately ventilated. 

(viii) Load limits. No vehicle shall be 
operated with loads exceeding its safe 
load capacity, 

<ix) Brakes. All vehicles shall be 
equipped with brakes capable of holding 
and controlling the vehicle and capacity 
load upon any incline or grade over 
which they may be operated. 

(x) Lift trucks. Lift trucks shall be 
designed, constructed, maintained, and 
operated in accordance with the require¬ 
ments of § 1910.178. 

(xi) Carriers, (a) Carriers shall be so 
designed and constructed that the oper¬ 
ator’s field of vision shall not be un¬ 
necessarily restricted. 

Cb) Carriers shall be provided with an 
access ladder or equivalent. 

(xii) Lumber hauling trucks, (a) On 
trucks where movement of load on stop¬ 
ping would endanger the operator, a 
substantial bulkhead shall be installed 
behind the operator’s seat. This shall 
extend to the top of the operator’s 
compartment. 

(6) Stakes, stake pockets, racks, 
tighteners, and binders and shall provide 
adequate means to secure the load 
against any movement during transit. 

(c) Where rollers are used, at least 
two shall be equipped with locks which 
shall be locked when supporting loads 
during transit. 

(31) Traffic control and flow —(i) 
Hazardous crossings. Railroad tracks 
and other hazardous crossings shall be 
plainly posted and appropriate traffic 
control devices ‘American National 
Standard D8.1—1967 for Railroad- 
Highway Grade Crossing Protection) 
should be utilized. 

(ii) Restricted overhead clearance. All 
areas of restricted side or overhead clear¬ 
ance shall be plainly marked. 

(iii) Pickup and unloading points. 
Pickup and unloading points and paths 
for lumber packages on conveyors and 
transfers and other areas where accu¬ 
rate spotting is required, shall be plainly 
marked and wheel stops provided where 
necessary. 

(iv) Aisles, passageways, and road - 
toays. Aisles, passageways, and roadways 
shall be sufficiently wide to provide safe 
side clearance. One-way aisles may be 
used for two-way traffic if suitable turn¬ 
outs are provided. 

(d) Log handling, sorting, and stor¬ 
age —(1) Log unloading methods, equip¬ 
ment, and facilities —(i> Unloading 
methods, (a) Stakes and chocks which 
trip shall be constructed in such man¬ 
ner that the tripping mechanism that 
releases the stake or chocks is activated 
at the opposite side of the load being 
tripped. 

(b) Binders on logs shall not be re¬ 
leased prior to securing with unloading 
lines or other unloading device. 

(c> Binders shall be released only from 
the side on which the unloader operates, 
except when released by remote control 
devices or except when person making 
release is protected by racks or stan¬ 
chions or other equivalent means. 

(d) Loads on which a binder is fouled 
by the unloading machine shall have an 
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extra binder or metal band of equal 
strength placed around the load, or the 
load shall be otherwise secured so the 
fouled binder can be safely removed. 

(ii) Unloading equipment and facili¬ 
ties. (a) Machines used for hoisting, un¬ 
loading, or lowering logs shall be equip¬ 
ped with brakes capable of controlling 
or holding the maximum load in midair. 

<b) The lifting cylinders of all hydrau¬ 
lically operated log handling machines 
shall be equipped with a positive device 
for preventing the uncontrolled lowering 
of the load or forks in case of a failure in 
the hydraulic system. 

(c) A limit switch shall be installed on 
powered log handling machines to pre¬ 
vent the lift arms from traveling too far 
in the event the control switch is not 
released in time. 

(d) When forklift-type machines are 
used to load trailers, a means of securing 
the loading attachment to the fork shall 
be installed and used. 

(e) A-frames and similar log unload¬ 
ing devices shall have adequate height to 
provide safe clearance for swinging loads 
and to provide for adequate crotch lines 
and spreader bar devices. 

(/) Log handling machines used to 
stack logs or lift loads above operator’s 
head shall be equipped with adequate 
overhead protection. 

( g > All mobile log handling machines 
shall be equipped with headlights and 
backup lights. 

(h) Unloading devices shall be 
equipped with a horn or other plainly 
audible signaling device. 

< i ) Movement of unloading equipment 
shall be coordinated by audible or hand 
signals when operator’s vision is impaired 
or operating in the vicinity of other 
employees. 

(j) Wood pike poles shall be made of 
straight-grained, select material. Metal 
or conductive pike poles shall not be 
used around exposed energized electrical 
conductors. Defective, blunt, or dull pike 
poles shall not be used. 

(2) Log unloading and storage areas — 
(i> General. (a) Log dumps, booms, 
ponds, or storage areas used at night 
shall be illuminated in accordance with 
the requirements of American National 
Standard All.1—1965 <R^1970) Stand¬ 
ard Practice for Industrial Lighting. 

(b) Log unloading areas shall be ar¬ 
ranged and maintained to provide a safe 
working area. 

(c) Where skids are used, space ade¬ 
quate to clear a man’s body shall be 
maintained between the top of the skids 
and the ground. 

(d) Signs prohibiting unauthorized 
foot or vehicle traffic in log unloading 
and storage areas shall be posted. 

(ii) Water log dumps, (a) Ungrounded 
electrically powered hoists using hand¬ 
held remote control in grounded loca¬ 
tions. such as log dumps or mill log lifts, 
shall be actuated by circuits operating 
at less than 50 volts to ground. 

(b) Roadbeds at log dumps shall be 
of sufficient width and evenness to insure 
safe operation of equipment. 

(c) An adequate brow log or skid tim¬ 
bers or the equivalent shall be provided 
where necessary. Railroad-type dumps, 
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when located where logs are dumped di¬ 
rectly into water or where entire loads 
are lifted from vehicle, may be exempted 
providing such practice does not create 
a hazardous exposure of personnel or 
equipment. 

<d > Unloading lines shall be arranged 
so that it is not necessary for the em¬ 
ployees to attach them from the pond or 
dump side of the load except when entire 
loads are lifted from the log-transporting 
vehicle. 

<e> Unloading lines, crotch lines, or 
equally effective means shall be arranged 
and used in a manner to minimize the 
possibility of any log from swinging or 
rolling back. 

</> When logs are unloaded with 
peavys or similar manual methods, 
means shall be provided and used that 
will minimize the danger from rolling or 
swinging logs. 

(g) Guardrails, walkways, and stand¬ 
ard handrails shall be installed 

(A) Approved life rings (see: 46 CFR 
160.099 and 46 CFR 160.050) with line 
attached and maintained to retain buoy¬ 
ancy shall be provided. 

(iii) Log booms and ponds. (a> Walk¬ 
ways and floats shall be installed and 
securely anchored to provide adequate 
passageway for employees. 

(b) All regular boom sticks and foot 
logs shall be reasonably straight, with 
no protruding knots and bark, and shall 
be capable of supporting, above the 
water line at either end, the w r eight of 
an employee and equipment. 

(c) Permanent cable swifters shall be 
so arranged that it will not be necessary 
to roll boom sticks in order to attach or 
detach them. 

( d > Periodic inspection of cable or 
dogging lines shall be made to deter¬ 
mine when repair or removal from serv¬ 
ice is necessary. 

(e) The banks of the log pond In the 
vicinity of the log haul shall be rein¬ 
forced to prevent caving in. 

(/) Artificial log ponds shall be 
drained, cleaned, and refilled when un¬ 
healthy stagnation or pollution occurs. 

(g) Employees whose duties require 
them to work from boats, floating logs, 
boom sticks, or walkways along or on 
water shall be provided with and shall 
wear appropriate buoyant devices while 
performing such duties. 

(h) Stiff booms shall be two float logs 
wide secured by boom chains or other 
connecting devices, and of a width ade¬ 
quate for the working needs. Walking 
surfaces shall be free of loose material 
and maintained in good repair. 

(i) Boom sticks shall be fastened to¬ 
gether with adequate crossties or cou¬ 
plings. 

(;) Floating donkeys or other power- 
driven machinery used on booms shall 
be placed on a raft or float with enough 
buoyancy to keep the deck w r ell above 
water. 

(k) All sorting gaps shall have a sub¬ 
stantial stiff boom on each side. 

(iv> Pond boats and rafts . The ap¬ 
plicable provisions of the Standard for 
Fire Protection for Motorcraft, NFPA 
No. 302—1968, shall be complied with. 


(a) Decks of pond boats shall be cov¬ 
ered with nonslip material. 

(b) Pow r ered pond boats or rafts shall 
be provided with at least one approved 
fire extinguisher, and one lifering with 
line attached. 

(c) Boat fuel shall be transported and 
stored in approved safety containers 
(Underwriters Laboratories, Inc.). 

id) Inspection, maintenance, and 
ventilation of the bilge area shall be pro¬ 
vided to prevent accumulation of highly 
combustible materials. 

(e) Adequate ventilation shall be pro¬ 
vided for the cabin area on enclosed 
cabin-type boats to prevent accumula¬ 
tion of harmful gases or vapors. 

(v) Dry deck storage. <a ) Dry deck 
storage areas shall be kept orderly and 
shall be maintained in a condition which 
is conducive to safe operation of mobile 
equipment. 

(b) Logs shall be stored in a safe and 
orderly manner, and roadways and traf¬ 
fic lanes shall be maintained at a width 
adequate for safe travel of log handling 
equipment. 

(c) Logs shall be arranged to mini¬ 
mize the chance of accidentally rolling 
from the deck. 

(vi) Log hauls and slips, (a) Walk¬ 
ways along log hauls shall have a stand¬ 
ard handrail on the outer edge, and 
cleats or other means to assure adequate 
footing and enable employees to walk 
clear of the log chute. 

(b) Log haul bull chains or cable shall 
be designed, installed, and maintained 
to provide adequate safety for the w r ork 
need. 

(c) Log haul gear and bull chain drive 
mechanism shall be guarded. 

(d) Substantial troughs for the return 
strand of log haul chains shall be pro¬ 
vided over passageways. 

(e) Log haul controls shall be located 
and identified to operate from a position 
where the operator will, at all times, be 
in the clear of logs, machinery, lines, and 
rigging. In operations where control is 
by lever exposed to incoming logs, the 
lever shall be arranged to operate the 
log haul only when moved toward the 
log slip or toward the log pond. 

(/) A positive stop shall be installed 
on all log hauls to prevent logs from 
traveling too far ahead in the mill. 

(gr) Overhead protection shall be pro¬ 
vided for employees working below logs 
being moved to the log deck. 

Ch ) Log wells shall be provided with 
safeguards to minimize the possibility of 
logs rolling back into well from log deck. 

(3) Log decks —(i) Access. Safe access 
to the head rig shall be provided. 

(ii) Stops. Log decks shall be provided 
with adequate stops, chains, or other 
safeguards to prevent logs from rolling 
down the deck onto the carirage or its 
runway. 

(iii) Barricade. A barricade or other 
positive stop of sufficient strength to stop 
any log shall be erected between the 
sawyer’s stand and the log deck. 

(iv) Loose chains. Loose chains from 
overhead canting devices or other equip¬ 
ment shall not be allowed to hang over 
the log deck in such manner as to strike 
employees. 


(v) Swing saws. Swing saws on log 
decks shall be equipped with a barricade 
and stops for protection of employees 
who may be on the opposite side of the 
log haul chute. 

(vi) Drag saws . Where reciprocating 
log cutoff saws (drag saws) are pro¬ 
vided, they shall not project into walk¬ 
way or aisle. 

(vii) Circular cutoff saws. Circular log 
bucking or cutoff saws shall be so located 
and guarded as to allow safe entrance 
to and exit from the building. 

(viii) Entrance doorway. Where the 
cutoff saw partially blocks the entrance 
from the log haul runway the entrance 
shall be guarded. 

(4) Mechanical barkers —(i) Rotary 
barkers. Rotary barking devices shall be 
so guarded as to prevent employees from 
flying chips, bark, or other extraneous 
material. 

(ii) Elevating ramp. If an elevating 
ramp or gate is used, it shall be provided 
with a safety chain, hook, or other means 
of suspension while employees are 
underneath. 

(iii) Area around barkers. The haz¬ 
ardous area around ring barkers and 
their conveyors shall be fenced off or 
posted as a prohibited area for unau¬ 
thorized persons. 

(iv) Enclosing hydraulic barkers. Hy¬ 
draulic barkers shall be enclosed with 
strong baffles at the inlet and outlet. The 
operator shall be protected by adequate 
safety glass or equivalent. 

(v) Holddown rolls. Holddown rolls 
shall be installed at the infeed and out- 
feed sections of mechanical ring barkers 
to control the movement of logs. 

(e) Log breakdown and related ma¬ 
chinery and facilities —(1) Log carriages 
and carriage runways —(i) Bumpers. A 
substantial stop or bumper with ade¬ 
quate shock-absorptive qualities shall be 
installed at each end of the carriage 
runway. 

(ii) Footing. Rider-type carriages 
shall be floored to provide secure foot¬ 
ing and a firm working platform for the 
block setter. 

(iii) Sheave housing. Sheaves on rope- 
driven carriages shall be guarded at floor 
line with substantial housings. 

(iv) Carriage control . A positive 
means shall be provided to prevent unin¬ 
tended movement of the carriage. This 
may involve a control locking device, a 
carriage tie-down, or both. 

(v) Barriers and warning signs. A bar¬ 
rier shall be provided to prevent employ¬ 
ees from entering the space necessary for 
travel of the carriage, with headblocks 
fully receded, for the full length and ex¬ 
treme ends of carriage runways. Warn¬ 
ing signs shall be posted at possible entry 
points to this area. 

(vi) Overhead clearance. For a rider- 
type carriage adequate overhead clear 
space above the carriage deck shall ue 
provided for the full carriage runway 
length. 

(vii) Sweeping devices. Carriage tracx 
sweeping devices shall be used to keep 
track rails clear of debris. 

(viii) Dogs. Dogging devices shall be 
adequate to secure logs, cants, or boards, 
during sawing operations. 
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<2) Head saws —(i) Band head saws. 

(a) Band head saws shall not be operated 
at speeds in excess of those recom¬ 
mended by the manufacturer. 

<b) Band head saws shall be thor¬ 
oughly inspected for cracks, splits, 
broken teeth, and other defects. A band¬ 
saw with a crack greater than one-tenth 
the width of the saw shall not be placed 
in service until width of saw is reduced to 
eliminate crack, until cracked section is 
removed, or crack development is 
stopped. 

(c) Provisions shall be made for alert¬ 
ing and warning employees before start¬ 
ing band head saws, and measures shall 
be taken to insure that all persons are in 
the clear. 

(ii) Bandsaw wheels. (a> No bandsaw 
wheel shall be run at a peripheral speed 
in excess of that recommended by the 
manufacturer. The manufacturer’s rec¬ 
ommended maximum speed shall be 
stamped in plainly legible figures on some 
portion of the wheel. 

(b) Band head saw w'heels shall be 
subjected to monthly inspections. Hubs, 
spokes, rims, bolts, and rivets shall be 
thoroughly examined in the course of 
such inspections. A loose or damaged 
hub, a rim crack, or loose spokes shall 
make the wheel unfit for service. 

(c) Band w r heels shall be completely 
encased or guarded, except for a portion 
of the upper wheel immediately around 
the point where the blade leaves the 
wheel, to permit operator to observe 
movement of equipment. Necessary 
ventilating and observation ports may be 
permitted. Substantial doors or gates are 
allowed for repair, lubrication, and saw 
changes; such doors or gates shall be 
closed securely during operation. Band 
head rigs shall be equipped with a saw 
catcher or guard of substantial 
construction. 

(iii) Single circular head saws. <a) 
Circular head saws shall not be operated 
at speeds in excess of those specified by 
the manufacturer. Maximum speed shall 
be etched on the saw. 

<b) Circular head saws shall be 
equipped w r ith safety guides which can 
be readily adjusted without use of hand 
tools. 

( c) The upper saw of a double circu¬ 
lar mill shall be provided with a sub¬ 
stantial hood or guard. A screen or other 
suitable device shall be placed so as to 
protect the sawyer from flying particles. 

( d) All circular sawmills where live 
rolls are not used behind the head saw 
shall be equipped with a spreader wheel 
or splitter. 

<iv) Twin circular head saws. Twin 
circular head saw rigs such as scrag saws 
shall meet the specifications for single 
circular head saws in subdivision (iii) 
of this subparagraph where applicable. 

<v) Whole-log sash gang saws (Swed¬ 
ish Gangs), < a ) Cranks, pitman rods, 
and other moving parts shall be ade¬ 
quately guarded. 

(b) Peed rolls shall be enclosed by a 
cover over the top, front, and open ends 
except where guarded by location. Drive 
mechanism to feed rolls shall be enclosed, 
co u Carria se cradles of whole-log 
sash gang saw r s, Swedish gangs shall be 
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of adequate height to prevent logs from 
kicking out while being loaded. 

(3) Resaws —(i) Band resaws. Band 
resaws shall meet the specifications for 
band head saws as required by subpara¬ 
graph (2) (i) of this paragraph. 

(ii) Circular gang resaws, (a) Banks 
of circular gang resaws shall be guarded 
by a hood. 

(b) Circular gang resaws shall be pro¬ 
vided with safety fingers or other anti¬ 
kickback devices. 

(c) Circular gang resaws shall not be 
operated at speeds exceeding those rec¬ 
ommended by the manufacturer. 

(d) Feed belts and drive pulleys shall 
be guarded in accordance with the re¬ 
quirements of § 1910.219. 

( e ) Feed rolls shall be guarded. 

(/) Each circular gang resaw, except 
self-feed saws with a live roll or wheel 
at back of saw% shall be provided with 
spreaders. 

(iii) Sash gang resaios. Sash gang re¬ 
saws shall meet the safety specifications 
of whole-log sash gang saws in accord¬ 
ance with the requirements of subpara¬ 
graph (2) (v) of this paragraph. 

(4) Trimmer saws —(i) Maximum 
speed. Trimmer saw's shall not be run at 
peripheral speeds in excess of those rec¬ 
ommended by the manufacturer. 

(ii) Guards, (a) Trimmer saws shall 
be guarded in front by adequate baffles to 
protect against flying debris and they 
shall be securely bolted to a substantial 
frame. These guards for a series of saws 
shall be set as close to the top of the 
trimmer table as is practical. 

(b) The end saws on trimmers shall 
be guarded. 

(c) The rear of trimmer saws shall 
have a guard the full width of the saws 
and as much wider as practical. 

(iii) Safety stops. Automatic trimmer 
saws shall be provided with safety stops 
or hangers to prevent saws from dropping 
on table. 

(5) Edgers —(i) Location. ia) Where 
vertical arbor edger saws are located 
ahead of the main saw, they shall be so 
guarded that an employee cannot con¬ 
tact any part of the edger saw from his 
normal position. 

(b) Edgers shall not be located in the 
main roll case behind the head saw s. 

(ii) Guards, (a) The top and the 
openings in end and side frames of edgers 
shall be adequately guarded and gears 
and chains shall be fully housed. Guards 
may be hinged or otherwise arranged to 
permit oiling and the removal of saw r s. 

(b) All edgers shall be equipped w r ith 
pressure feed rolls. 

(c) Pressure feed rolls on edgers shall 
be guarded against accidental contact. 

(iii) Antikickback devices. Edgers 
shall be provided with safety fingers or 
other approved methods of preventing 
kickbacks or guarding against them. A 
barricade in line with the edger, if prop¬ 
erly fenced off, may be used if safety 
fingers are not feasible to install. 

(a) A controlling device shall be in¬ 
stalled and located so that the operator 
can stop the feed mechanism without 
releasing the tension of the pressure rolls. 

(iv) Live rolls and tailing devices in 
back of edger shall operate at a speed not 
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less than the speed of the edger feed 
rolls. 

(6) Planers —(i) Guards. (a ) All cut¬ 
ting heads shall be guarded. 

(b) Side head hoods shall be of suffi¬ 
cient height to safeguard the head 
setscrew'. 

(c) Pressure feed rolls and “pine¬ 
apples” shall be guarded. 

(d) Levers or controls shall be so 
arranged or guarded as to reduce the 
possibility of accidental operation. 

( e) Dry kilns and facilities —(1) Kiln 
foundations. Dry kilns shall be con¬ 
structed upon solid foundations to pre¬ 
vent tracks from sagging. 

(2) Passageways. A passageway shall 
be provided to give adequate clearance on 
at least one side or in the center of end- 
piled kilns and on two sides of cross-piled 
kilns. 

(3) Doors —(i) Main kiln doors. <a> 
Main kiln doors shall be provided with 
a method of holding them open while 
kiln is being loaded. 

(b) Counterweights on vertical lift 
doors shall be boxed or otherwise 
guarded. 

(c) Adequate means shall be provided 
to firmly secure main doors, when they 
are disengaged from carriers and hang¬ 
ers. to prevent toppling. 

(ii) Escape doors, (a) If operating 
procedures require access to kilns, kilns 
shall be provided with escape doors that 
operate easily from the inside, swing in 
the direction of exit, and are located in 
or near the main door at the end of the 
passageway. 

(b) Escape doors shall be of adequate 
height and width to accommodate an 
average size man. 

(4) Pits. Pits shall be well ventilated, 
drained, and lighted, and shall be large 
enough to safely accommodate the kiln 
operator together with operating devices 
such as valves, dampers, damper rods, 
and traps. 

(5) Steam mains. All high-pressure 
steam mains located in or adjacent to 
an operating pit shall be covered with 
heat-insulating material. 

(6) Ladders. A fixed ladder, in accord¬ 
ance w'ith the requirements of § 1910.27 
or other adequate means shall be pro¬ 
vided to permit access to the roof. Where 
controls and machinery are mounted on 
the roof, a permanent stairway with 
standard handrail shall be installed in 
accordance with the requirements of 
§ 1910.24. 

(7) Chocks. A means shall be provided 
for chocking or blocking cars. 

(8) Kiln tender room. A warm room 
shall be provided for kiln employees to 
stay in during cold weather after leaving 
a hot kiln. 

(9) Mechanical equipment. All belts, 
pulleys, blowers, and other exposed mov¬ 
ing equipment used in or about kilns 
shall be guarded in accordance with the 
requirements of § 1910.219. 

(g) Personal protective equipment. 
The requirements for personal protective 
equipment specified in subpart I shall 
be complied with. 

(h) Sanitation requirements. The re¬ 
quirements of § 1910.141 shall govern 
sanitation practices. 
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(1) Fire protection. The requirements 
of Subpart L of this pai*t shall be com¬ 
plied with in providing the necessary fire 
protection for sawmills. 

<j) Additional delay in effective date. 
The requirements of this § 1910.265 shall 
be effective on February 15, 1972, unless 
before that date any employment or 
place of employment becomes subject to 
any safety or health standard which is 
published in 41 CFR Part 50-204 by vir¬ 
tue of application of the Walsh-Healey 
Public Contracts Act (41 U.S.C. 35-45) 
and which is incorporated in this section. 
In which event, the standard shall be 
effective under this section upon the 
commencement of the Walsh-Healey 
requirement. 

§ 1910.266 Pulp wood logging. 

(а) Application —(1) General. This 
section applies to pulpwood logging oper¬ 
ations including but not limited to the 
operations of felling, limbing, marking, 
bucking, loading, skidding, prehauling 
and other operations associated with the 
preparation and movement of pulpwood 
timber from the stump to the point of 
delivery. The provisions of this section 
do not apply to logging operations re¬ 
lating to sawlogs, veneer bolts, poles, pil¬ 
ing and other forest products. 

<2) Standards incorporated by refer¬ 
ence. Standards covering issues of occu¬ 
pational safety and health which are of 
general application without regard to 
any specific industry are incorporated by 
reference in paragraphs of this section 
and made applicable to pulpwood logging. 
All such standards shall be construed ac¬ 
cording to the rules of construction set 
out in § 1910.05. 

<b) Definitions applicable to this sec¬ 
tion —<1) Arch. The term “arch" means 
an extension to rear section of a vehicle 
used in skidding used to raise the for¬ 
ward part of a load clear of the ground. 

(2) Back cut (felling cut). The term 
“back cut" means the final cut in a fell¬ 
ing ope ration made on the opposite side 
from the undercut. 

(3) Backfill. The term “backfill" 
means excavated material used to build 
up a road higher than the original level. 

(4) Ballistic nylon. The term “ballistic 
nylon" means a fabric of high tensile 
properties designed to provide protection 
from lacerations. 

(5> Borrow. The term “borrow" means 
road construction material which is 
taken to another location for use. The 
source area is called “borrow pit." 

(б) Buck. The term “buck" means the 
process of severing a tree into sections 
(logs or bolts). 

(7) Choker. The term “choker” means 
a length of wire rope or chain with a loop 
or noose at one end used to secure trees 
or sections of trees for skidding. 

(8) Debark. The term “debark” means 
the action of removing bark from trees 
or sections of trees. Debark generally de¬ 
notes mechanical means as opposed to 
manual peeling. Synonyms are “bark" 
and “barking". 

(9) Fair lead. The term “fairlead" 
means an arrangement of horizontal, and 
sometimes vertical, rollers usually 
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mounted at the end of an arch to allow 
free play of wire rope during winching. 

(10) Fell. The term “fell" means the 
process of severing a tree from the stump 
so that it drops to the ground. Note that 
“fell" and “feller” are used in this stand¬ 
ard. The terms “fall" and “faller" are 
commonly used in the Western United 
States and they have the same meaning 
as “fell" and “feller". 

(11) Grade (see slope). The term 
“grade" means the slope of a surface such 
as a roadway. Also, the elevation of a real 
or planned surface or structure. 

(12) Guarded. The term “guarded" 
means protected by a cover, shield, rail, 
or other device, or by location, so as to 
reduce the probability of injury. 

(13) Guyline. The term “guyline" 
means a line used to stay or support spar 
trees, booms, etc. 

(14) Landing. The term “landing" 
means any area where wood is concen¬ 
trated. It is also called “yard," “deck," 
“brow T " 

(15) Lodged tree. The term “lodged 
tree" means a tree that has not fallen 
to the ground after being partly or wholly 
separated from its stump or otherwise 
displaced from its natural position. 

(16) Pickaroon. The term “pickaroon” 
means a device with a head similar to an 
axe but with a point rather than a blade 
mounted on the end of a handle which 
is used to assist in the lifting and place¬ 
ment of bolts of wood. 

(17) Prehaul. The term “prehaul" 
means the hauling of forest products by 
off-the-road vehicles, nonhighway trans¬ 
port. or other movement prior to highway 
or rail movement, where the pulpwood 
travels clear of the ground. The term 
“forward" has the same meaning. 

(18) Riprap. The term “riprap" means 
rock, metal stipping, or w r ooden timbers 
used to contain and stabilize earth 
embankments and fills. 

(19) Root wad. The term “root wad” 
means the ball of roots which extends 
above ground level when a tree is pushed 
over by wind or other means. 

(20) Skid. The term “skid" means the 
movement cf bolts, logs, or trees by pull¬ 
ing or towing across the terrain. It may 
be accomplished by a stationary ma¬ 
chine, a moving vehicle, or animal. The 
term is also called “yarding". The 
definitive feature is contact between 
the terrain and the product during 
movement. 

(21) Slope (see grade). The term 
“slope" is a term of measurement in per¬ 
cent and means the increase in height 
over the distance measured. An increase 
of 1 foot over a distance of 5 feet 
is expressed as a 20 percent slope. 

(22) Snag. The term “snag" means 
any dead standing tree or portion thereof 
remaining standing. 

(23) Spring pole. The term “spring 
pole" means a section of tree, sapling, 
limb, etc. which is, by virtue of its ar¬ 
rangement with relation to other 
materials, under tension. 

(24) Undercut. The term “undercut" 
means a notch cut in a tree to guide the 
tree in felling. 


(25) Widoio maker. The term “widow 
maker" means an overhanging limb or 
section or tree which could become dis¬ 
lodged and drop to the ground (see also 
“lodged tree"). 

(26) Wood hook. The terms “wood 
hook" and “pulp hook" mean a device to 
be held in one hand which is fitted with 
a pointed section. The device is used to 
assist in the manual piling and handling 
of bolts of wood (see Pickaroon). 

(c) General requirements —(1) Cloth¬ 
ing , personal protective devices , and first 
aid. 

(1) Gloves shall be provided for use 
w r hen working with wire rope in any 
form. 

(ii) Safety boots or shoes (excluding 
low cut shoes) shall be provided in ac¬ 
cordance with American National Stand¬ 
ard for Men’s Safety-Toe Footwear, 
Z41.1—1967. 

(iii) Safety helmets of approved de¬ 
sign in accordance with American Na¬ 
tional Standard for Safety Requirements 
for Industrial Head Protection, A89.1— 
1969 shall be provided. 

(iv) Eye or face protection in accord¬ 
ance with American National Standard 
for Practice for Occupational and Edu¬ 
cational Eye and Face Protection, Z87 1— 
1968 shall be provided for use where chips 
and sawdust or flying particles are 
present. 

(v) Dust masks in accordance with 
American National Standard Practices 
for Respiratory Protection Z88.2—1969 
shall be provided for use where 
conditions warrant. 

(vi) Protection against the effects of 
noise exposure shall be provided when 
the sound levels exceed those shown in 
Table G-16 of § 1910.95 when measured 
on the A scale of a standard sound level 
meter at slow response. 

(vii) First aid kits sufficient for the 
number of employees shall be provided 
at the work site and on all transport 
vehicles. In all areas where poisonous 
snakes may exist, snake bite kits shall 
be a part of the regular first aid equip¬ 
ment. First aid kits shall be regularly 
inspected and replenished. 

(2) Handtools. (i) The employer shall 

be responsible for the safe condition of 
tools when furnished by him and user 
shall inspect tool to assure safe 
condition. . 

(ii) Handles shall be sound, straight 
and tight fitting. 

(iii) Driven tools shall be dressed to 
remove any mushrooming. 

(iv) Cutting tools shall be kept sharp 
and properly shaped. 

(v) Wood hoods and pickaroons oi 
good grade steel shall be used. 

(vi) Tools shall be used for purposes 
for which they were designed. 

(vii) Hands tools shall be sheathed or 
boxed if transported in a vehicle with 
personnel. If not contained in a box, the 
sheathed tools shall be fastened to the 
vehicle. 

(viii> Proper storage facilities shall be 
provided for hand tools. Tools shall be 
stored in the provided location at au 
times when not in use. 
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(ix) Periodic inspections shall be made 
to assure all tools are serviceable and 
others removed from use. 

(3) Environmental conditions, (i) All 
work shall terminate and employees 
moved to a place of safety during electri¬ 
cal storms and periods of high winds or 
other unusual weather conditions are 
dangerous to personnel. 

(ii) Dead, broken, or rotted limbs or 
trees that are a hazard (widow makers> 
shall be felled or otherwise removed be¬ 
fore commencing logging operations, 
building roads, trails or landing, in their 
vicinity. 

(4) Work areas. (i> All persons shall 
be instructed to work within the vocal 
range of other workmen unless a proce¬ 
dure has been established for periodically 
checking their location and welfare. 

(ii) All men shall be accounted for 
at the end of each work day. 

(iii) An approved (Underwriters Labo¬ 
ratories or Factory Mutual Engineering 
Corp.) fire extinguisher shall be provided 
at locations where machines are operat¬ 
ing and/or on each vehicle. 

(iv) Fuel shall be stored only in ap¬ 
proved (Undenvriters Laboratories or 
Factory Mutual Engineering Corp.) 
well-marked containers located for safe 
access for fueling vehicles and equipment 
at a safe distance from all fire hazards. 

(5) Chain saw operations, (i) Chain 
saw operators shall be instructed to daily 
inspect the saws daily to assure that all 
handles and guards are in place and 
tight, that all controls function properly, 
and that the muffler is operative. 

(ii) Chain saw’ operators shall be in¬ 
structed to follow manufacturer’s in¬ 
structions as to operation and adjust¬ 
ment. 

(iii) Chain saw operators shall be in¬ 
structed to fuel the saw only in safe 
areas and not under conditions conducive 
to fire such as near men smoking, hot 
engine, etc. 

(iv) Chain saw' operators shall be in¬ 
structed to hold the saw with both hands 
during operation. 

(v) Chain saw operators shall be in¬ 
structed to start the saw at least 10 
feet away from fueling area. 

(vi) Chain saw operators shall be in¬ 
structed to start the saw only on the 
ground or w'hen otherwise firmly sup¬ 
ported. 

(vii) Chain saw operators shall be in¬ 
structed to be certain of footing and to 
clear away brush w'hich might interfere 
before starting to cut. 

. 7^1 Chain saw operators shall be 
nstructed not to use engine fuel for 
starting fires or as a cleaning solvent. 

(ix) Chain saw operators shall be in- 
. 1 u pted to shut off the saw when carry- 
trf or a distance greater than from 
t0 tree or in hazardous conditions 
ucn as slippery surfaces or heavy under- 
brush. The saw shall be at idle speed 
*hen carried short distances. 

<,*7*7 S hain operators shall be in- 
10 carry the in a manner to 

muffler * contact chain and 

stnmLf hai ? saw orators shall be in- 
cd not to use the saw r to cut di- 
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rectly overhead or at a distance that 
would require the operator to relinquish 
a safe grip on the saw. 

(6) Stationary and mobile equipment 
operation, (i) Equipment operators shall 
be instructed as to the manufacturers 
recommendations for equipment opera¬ 
tion, maintenance, safe practices, and 
site operating procedures. 

(ii) Equipment shall be kept free of 
flammable material. 

(iii) Equipment shall be kept free of 
any material which might contribute to 
slipping and falling. 

(iv) Engine of equipment shall be shut 
down during fueling, servicing, and re¬ 
pairs except where operation is required 
for adjustment. 

(v) Equipment shall be inspected for 
evidence of failure or incipient failure. 

(vi) The equipment operator shall be 
instructed to w'alk completely around 
machine and assure that no obstacles for, 
personnel are in the area before startup. 

(vii) The equipment operator shall be 
instructed to start and operate equip¬ 
ment only from the operator’s station or 
from safe area recommended by the 
manufacturer. 

(viii) Seat belt shall be provided on 
mobile equipment. 

(ix) The equipment operator shall be 
instructed to check all controls for proper 
function and response before starting 
w orking cycle. 

(x) The equipment operator shall be 
instructed to ground or secure all mova¬ 
ble elements when not in use. 

(xi) The equipment operator shall be 
advised of the load capacity and operat¬ 
ing speed of the equipment. 

(xii) The equipment operator shall be 
advised of the stability limitations of 
the equipment. 

(xiii) The equipment operator shall be 
instructed to maintain adequate distance 
from other equipment and personnel. 

(xiv) Where signalmen are used, the 
equipment operator shall be instructed 
to operate the equipment only on signal 
from the designated signalman and 
only when signal is distinct and clearly 
understood. 

(xv) The equipment operator shall be 
instructed not to operate movable ele¬ 
ments (boom, grapple, load, etc.) close 
to or over personnel. 

(xvi) The equipment operator shall be 
instructed to signal his intention before 
operation w r hen personnel are in or near 
the working area. 

(xvii) The equipment operator shall 
be instructed to dismount and stand 
clear for all loading and unloading of his 
mobile vehicle by other mobile equip¬ 
ment. The dismounted operator shall be 
visible to loader operator. 

(xviii) The equipment operator shall 
be instructed to operate equipment in a 
manner that will not place undue shock 
loads on wire rope. 

<xix) The equipment operator shall 
be instructed not to permit riders or 
observers on the machine unless ap¬ 
proved seating and protection is provided. 

<xx) The equipment operator shall be 
instructed to shut dowm the engine w T hen 
the equipment is stopped, apply brake 
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locks and ground moving elements before 
he dismounts. 

(xxi) The equipment operator shall be 
instructed, when any equipment is trans¬ 
ported from one job location to another, 
to transport it on a vehicle of sufficient 
rated capacity and the equipment shall 
be properly secured during transit. 

txxii) When any equipment is being 
moved or operated in the vicinity of an 
electric distribution line a minimum 
clearance of ten feet shall be maintained 
between the electric distribution line and 
all elements of the machine. 

(7) Explosives. Only trained and ex¬ 
perienced personnel shall handle or use 
explosives. Usage shall comply with the 
requirements of $ 1910.109. 

(d) Equipment protective devices — 
stationary and mobile equipment —(1) 
Operator's manual. There shall be an 
operator’s manual or operating instruc¬ 
tions with each machine. It will de¬ 
scribe operation, maintenance, and safe 
practices. 

(2) Protective canopy. A protective 
canopy shall be provided for the operator 
of mobile equipment. It shall be so con¬ 
structed as to protect the operator from 
injury due to falling trees or limbs, sap¬ 
lings or branches which might enter the 
compartment side areas, and snapping 
winch lines or other objects. 

(i) The canopy shall be of adequate 
size so as not to impair the operator’s 
movements. 

(ii) The canopy framework shall con¬ 
sist of at least two arches, either trans¬ 
verse or longitudinal. If transverse, one 
arch shall be installed behind the oper¬ 
ator and one immediately in front of the 
operator. They shall be joined at the top 
by at least two longitudinal braces. There 
shall be two braces which shall act as 
deflecting guards extending from the 
leading edge of the fonvard arch to the 
front part of the frame of the tractor. 
If longitudinal arches are used, they shall 
be extended from behind the operator to 
the front part of the frame and each arch 
shall have an intermediate support lo¬ 
cated Immediately ahead of the operator 
so that ingress or egress is not impeded. 
Regardless of the type of construction 
used, the fabrication and method of con¬ 
necting to the tractor shall be of such 
design as to develop a strength equivalent 
to the upright members. 

(iii) The overhead covering shall be 
of solid material and extend the full 
width of the canopy. 

(iv) The power portion of cab shall be 
completely enclosed with solid material, 
except at entrances, to prevent the oper¬ 
ator from being injured from obstacles 
entering the cab. 

(v) The upper rear portion of cab shall 
be fully enclosed with open mesh mate¬ 
rial with openings of such a size as to 
reject the entrance of an object larger 
than 1% inch in diameter. It shall pro¬ 
vide maximum readw r ard visibility. 

(vi) Open mesh shall be extended for¬ 
ward as far as possible from the rear 
corners of the cab sides so as to give the 
maximum protection against obstacles, 
branches, etc., entering the cab area. 
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(vii > Deflectors shall also be installed 
ahead of the operator to deflect whipping 
saplings and branches. These shall be 
located so as to not impede ingress or 
egress from the compartment. 

(viii) The entrance opening of the 
canopy shall be not less than 52 inches in 
vertical height. 

(ix) Where glass is used it shall be 
safety glass. An approved substitute may 
be used. 

<a) An additional metal screen shall 
be used where glass alone is not ade¬ 
quate operator protection. 

<b) Provision shall be made to clean 
glass to assure adequate visibility. 

<3> Guards. Guards shall be provided 
for exposed moving elements such as 
shafts, pulleys, belts, conveyors, and 
gears in accordance with § 1910.219 and 
American National Standard Safety 
Code for Conveyors, Cableways, and Re¬ 
lated Equipment, B20.1—1957. Guards 
shall be in place at all times machine is 
in operation. 

• 4 > Mufflers. Mufflers provided by the 
manufacturer or their equivalent shall 
be in place at all times the machine is 
in operation. 

(5) Guylines. Guy lines shall be ar¬ 
ranged in such manner that stresses will 
be imposed on not less than two guy¬ 
lines. Stumps used for anchoring guy¬ 
lines shall be carefully chosen as to posi¬ 
tion and strength. They shall be tied 
back if necessary. Standing trees shall 
not be used for this purpose. 

«6» Stability and reliability. Crane 
and loader stability and boom reliability 
shall be in accordance with American 
National Standard Safety Code for 
Cranes. Derricks and Hoists Overhead 
and Gantry Cranes, B30.2—1967. and 
American National Standard Safety 
Code for Cranes, Derricks and Hoists— 
Crawler. Locomotive, and Truck Cranes. 
B30.5—1968. 

(e) Pulpwood harvesting —(1) Fell¬ 
ing, general, (i) Work areas shall be as¬ 
signed such that a tree cannot fall into 
an adjacent work area. The recom¬ 
mended distance between workers is 
twice the height of trees being felled. 

(ii> When trees may fall into public 
roads a flagman shall be assigned to di¬ 
rect traffic. 

(iii) Workers shall be instructed not 
to approach a feller closer than twice 
the height of trees being felled until the 
feller has acknowledged the signal of 
approach. 

• iv> Lodged trees shall be pulled to the 
ground at first opportunity with me¬ 
chanical equipment or animal. 

(v) Workers shall be instructed not to 
work under a lodged tree. 

(vi) Social precautions shall be taken 
to prevent felling trees into powerlines. 

< vii) If a tree does make contact with 
a powerline the power company shall be 
notified immediately and all personnel 
shall remain clear of the area until 
power company personnel advises that 
conditions are safe. 

< 2 > Manual felling, (i) The feller shall 
be instructed to plan retreat path and 
clear path as necessary before cut is 
started. 
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(ii) The feller shall be instructed to 
appraise situation for dead limbs, the 
lean of tree to be cut, wind conditions, 
location of other trees and other hazards 
and exercise proper precautions before 
cut is started. 

(iii> Undercuts shall be about one- 
third the diameter of the tree to guide 
tree and reduce possibility of splitting. 
(Local practice w'here small diameter 
trees are felled without being undercut 
is acceptable if the direction of fall is 
controlled by the practice.) 

(iv ) Back or felling cut shall be paral¬ 
lel to the inner edge of the undercut and 
approximately two inches higher than 
the undercut. 

(v) The saw shall be shut off before 
feller starts his retreat. 

(vi) On terrain where trees are likely 
to slide or roll fellers shall be instructed 
to fell trees from the uphill side and 
arrange to keep uphill from previously 
felled trees. 

(3) Bucking, (i) Bucking on slopes 
shall be from the uphill side unless the 
log has been securely blocked to prevent 
rolling or swinging. 

(ii) Spring poles and trees under 
stress shall be cut so that employee is 
clear when the tension is released. 
(This is accomplished by cutting under 
the bend.) 

(Hi) Trees piled for bucking shall be 
piled in an orderly parallel manner that 
minimizes hazard to employees. 

(4) Limbing. Spring poles and limbs 
under stress shall be cut in such a man¬ 
ner that the employee is clear when ten¬ 
sion is released. 

1 5) Mechanical debarking and delimb - 
ing. Guarding shall be provided so as to 
protect employees from flying chunks, 
logs, chips, bark, limps, and other mate¬ 
rial and to prevent the worker from con¬ 
tacting moving parts. 

(6) Skidding and prehauling, gen¬ 
eral —(i> Only a designated, trained op¬ 
erator shall operate a skid or prehaul 
machine. 

(ii) Choker setters shall work on up¬ 
hill side of log. 

(iii) No passenger personnel shall ride 
on a prehaul vehicle, logs, pallets, skid 
pans or other load unless adequate seat¬ 
ing and protection is provided except on 
animal powered wagons. 

<iv> Chokers shall be positioned near 
the end of the log or tree length to allow 
turning of the prehaul vehicle, to pre¬ 
vent the penetration of the operator sta¬ 
tion and to reduce possibility of striking 
the wheel or track. 

(v> During winching, the equipment 
shall be positioned so that the winch line 
is in alignment with the long axis of 
the prehaul machine. 

(vi) A stuck or inoperative vehicle 
shall be tow'ed. A loaded pallet shall not 
be pushed. 

(vii) Stakes shall not be added to per¬ 
mit a load beyond the rated capacity of 
pallets and trailers. 

(viii) The operator shall be instructed 
to be observant and cautious of height of 
load and vehicle when traveling under 
trees, limbs, and other overhead ob¬ 
structions. 


(7) Skidding and prehauling equip¬ 
ment requirements, (i) Arches, fairleads. 
draw-bars, hitches and bumpers or fend¬ 
ers shall be designed and constructed 
to allow a minimum radius vehicle turn 
without the load contacting a rear tire 
or the rear of a track assembly. 

(ii) Towed equipment such as skid 
pans, pallets and trailers shall be at¬ 
tached in such a manner as to allow a 
full 90° turn, prevent overrunning of 
the towed vehicle, and assure control of 
the towed equipment. 

(iii) Animal towed equipment shall be 
equipped with a hand brake within reach 
of the driver. 

(iv) Prehaulers shall have a means 
for securely retaining pallets or pulp- 
wood. 

(v) Prehaulers shall have a means of 
securely retaining loader for transport 
when so equipped. 

(vi) Provision shall be made to se¬ 
curely fasten and to protect all tools and 
material on the carrier. 

(8) Personnel transport, (i) The 
driver shall be properly licensed. 

(ii) Flammable liquids shall not be 
transported on personnel carriers unless 
a safe and adequate compartment is 
provided. 

(iii) Seats shall be securely fastened. 

(9) Off highway truck transport. 
Truck drivers shall be instructed to stop 
their vehicles, dismount, check and 
tighten loose load binders, either just be¬ 
fore or immediately after leaving a pri¬ 
vate road to enter a public road. 

(10) Manual loading, (i) The carrier 
shall be positioned to provide safe work¬ 
ing clearance between carrier and pile. 

(11) Proper lifting techniques shall be 
used, i.e.. straight back and bend knees. 

(iii) The stick shall be placed in the 
carrier in such manner that it is or will 
be properly secured. 

(iv) Manual handling shall be limited 
to a weight consistent with safe 
practices. 

(11) Machine loading, (i) Piles shall 
be located to provide a safe work area. 

(11) Only the machine operator and 
slingman, where used, shall be in the 
work area. 

(iii) The load shall be positioned for 
balance and to prevent slippage or loss. 
Slings shall be placed to secure and bal¬ 
ance the load 

(12) Storage. Piles shall be located and 
constructed in a manner to provide safe 
working area around them. 

(13) Banding and piling bundles. <i> 
Steel bands in good condition shall be 
used. 

(ii) Bands shall be placed when bundle 
is close to ground. 

(iii ) No part of the body shall be under 
the bundle at any time. Bundles shall be 
placed on runners. Bundles may be 
double stacked with top end bundle one 
half or more back from the lower rank 
end bundle. 

(14) Chipping ( in-woods locations). 
(i) Access covers or doors shall not be 
opened until the drum or disk is at a 
complete stop. 

(ii) Infeed and discharge ports shall 
be designed to prevent contact by Per¬ 
sonnel with disc, knives, or blower blades. 
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(15) Roads and trials, general . (1) 
Roads shall be maintained and hazard¬ 
ous conditions corrected. 

(ii) Where vision is limited warnings 
shall be posted. 

(Hi) Curve radii shall be the maxi¬ 
mum consistent with terrain. 

(iv) When nightwork is necessary ade¬ 
quate lighting shall be provided. 

(v) Local road standards and maxi¬ 
mum weight of traffic expected shall be 
used as guides for materials, construc¬ 
tion features and drainage. 

(16) Road and trail pioneering a)id 
earthwork, (i) Banks at the borrow area 
shall be sloped to prevent slides. 

<ii) Backfill shall be adequately com¬ 
pacted. 

(iii) Roadside banks shall be sloped 
or stabilized to prevent slides. 

(iv) Overhanging banks, large rocks 
and debris shall be removed or secured. 

(v) Where riprap is used the material 
and design shall assure safe containment 
of material. 

(vi) Trees or snags which may fall 
into the road shall be felled. 

(17) Road and trail drainage, (i) 
Drainage shall be provided to prevent 
washouts and landslides. 

(ii) Culverts shall be of adequate 
strength and of a size to handle maxi¬ 
mum runoff. 

(iii) Where necessary, ditches and 
banks shall be stabilized by vegetation, 
riprap or other adequate means. 

(18) Road and trail surfacing. Road 
surface shall be properly compacted, 
graded and crowned. 

(19) Bridges, (i) Construction shall 
provide for maximum anticipated loads 
and side thrust with a substantial safety 
factor. 

(ii) Bridges shall be decked and 
curbed. 

(f) Additional delay in effective date. 

The requirements of this § 1910.266 
shall be effective on February 15, 1972, 
unless before that date any employment 
or place of employment becomes subject 
to any safety or health standard which is 
published in 41 CFR Part 50-204 by vir¬ 
tue of the application of the Walsh- 
Healey Public Contracts Act (41 U.S.C. 
35-45) and which is incorporated by ref¬ 
erence in this section. In which event, 
the standard shall be effective under 
this section upon the commencement of 
the Walsh-Healey requirement. 

$ 1910.267 Agricultural operations. 

(a) (1) The standards referenced in 
the remaining subparagraphs of this 
Paragraph apply to the indicated opera¬ 
tions, whether or not they include as a 
Part of, agricultural operations. 

( 2) Sanitation in temporary labor 
camps—§ 1910.142. 

*3) Storage and handling of anhy¬ 
drous ammonia—§ 1910.111 (a) and (b). 

<4) Pulpwood logging—8 1910.226. 

(5) Slow-moving vehicles—§ 1910.145. 

( b) Except to the extent specified in 
Paragraph (a) of this section, the 
standards contained in Subparts B 
through S of this part do not apply to 
agricultural operations. 


(c) The development of standards 
having more general application to agri¬ 
cultural operations will be the subject 
of study under section 6 of the Act. 


§ 1910.268 Sources of standards. 
Sec. Source 


1910.261 

1010.262 

1910.263 

1910.264 

1910.265 

1910.266 


ANSI Pl.l—1969, Safety Stand¬ 
ard for Pulp. Paper, and 
Paperboard Mills. 

ANSI LI.1—1956, Textile Safety 
Code. 

ANSI Z50.1—1947, Safety Code 
for Bakery Equipment. 

ANSI Z8.1—1961. Safety Code 
for Laundry Machinery and 
Operations. 

ANSI 02.1—1969, Safety Re¬ 
quirements for SawmUls. 

ANSI 03.1—1970. Pulpwood 
Logging Safety Standards. 


§ 1910.269 Standards organizations. 


Specific standards of the following 
organizations have been referenced in 
this subpart. Copies of the referenced 
standards may be obtained from the 
issuing organizations. The names and 
addresses of the issuing organizations are 
as follows: 


American National Standards Institute 
(ANSI), 1430 Broadway, New York, NY 
10018. 

National Fire Protection Association (NFPA), 
60 Batterymarch Street, Boston, MA 02110. 

American Society of Mechanical Engineers, 
Inc., United Engineering Center, 345 East 
47th Street, New York, NY 10017. 

Institute of Markers of Explosives, 420 Lex¬ 
ington Avenue, New York, NY 10017. 

Underwriters Laboratories, Inc., 207 East 
Ohio Street, Chicago, IL 60611. 


Subpart S—Electrical 
§ 1910.308 Application. 

(a) General. Sections 1910.310 through 
1910.328 adopt as national consensus 
standards, and publish, certain articles 
of the National Electrical Code NFPA 
70—1968 which are listed in § 1910.330. 
Articles of the National Electrical Code 
NFPA 70—1968. which are not so pub¬ 
lished, are also adopted as national con¬ 
census standards and are incorporated 
by reference in this subpart. 

(b) Coverage of subpart. (1) This sub- 
part covers the electric conductors and 
equipment installed within or on public 
and private buildings and other premises, 
including yards, carnival and parking 
lots, and industrial substations; also the 
conductors that connect the installations 
to a supply of electricity, and other out¬ 
side conductors adjacent to the premises; 
also mobile homes and travel trailers. 

(2) Tills subpart does not cover instal¬ 
lation in ships, watercraft, railway roll¬ 
ing stock, aircraft or automotive vehicles, 
installations underground in mines, in¬ 
stallations of railways for generation, 
transformation, transmission or distri¬ 
bution of power used exclusively for 
operation of rolling stock or installations 
used exclusively for signaling and com¬ 
munication purposes, installation of 
communication equipment under exclu¬ 
sive control of communication utilities, 
located outdoors or in building spaces 
used exclusively for such installations, 
installations under the exclusive control 
of electric utilities for the purpose of 


communication, metering or for the 
generation, control, transformation, 
transmission and distribution of electric 
energy located in buildings used exclu¬ 
sively for utilities for such purposes or 
located outdoors on property owned or 
leased by the utility or on public high¬ 
ways, streets, roads, etc., or outdoors by 
established rights on private property. 

(d) Definition applicable to this sub - 
part. “Approved” as used in this subpart 
means listed or approved by at least one 
of the following nationally recognized 
testing laboratories: Underwriters Lab¬ 
oratories, Inc.; Factory Mutual Engi¬ 
neering Corp. 

§ 1910.309 National Electrical Code. 

All electrical installations and utiliza¬ 
tion equipment shall be installed and 
maintained in accordance with the pro¬ 
visions of the National Electrical Code 
NFPA 70—1968 (ANSI C-l—1968). 

§ 1910.310 General. 

(a) Voltages. Throughout this subpart 
the voltage considered shall be that at 
which the circuit operates, whether the 
current is supplied by a battery, genera¬ 
tor, transformer, rectifier, or a thermo¬ 
pile. 

<b> Conductor gages. Conductor sizes 
are given in American Wire Gage 
(AWG). 

(c) Conductors. Conductors normally 
used to carry current shall be of copper 
unless otherwise provided in this subpart. 
Where the conductor material is not 
specified, the sizes given in this subpart 
shall apply to copper conductors. Where 
other materials are used, the size shall 
be changed accordingly. 

(d) Deteriorating agencies. Unless ap¬ 
proved for the purposes, no conductors or 
equipment shall be located in damp or 
wet locations; where exposed to gases, 
fumes, vapors, liquids or other agents 
having a deteriorating effect on the con¬ 
ductors or equipment; nor where exposed 
to excessive temperatures. 

(e) Mechanical execution of work. 
Electrical equipment shall be installed in 
a neat and workmanlike manner. 

(f) Mounting of equipment. Electrical 
equipment shall be firmly secured to the 
surface on which it is mounted. Wooden 
plugs driven into holes in masonry, con¬ 
crete, plaster or similar materials shall 
not be depended on for security. 

(g) Connections to terminals. Connec¬ 
tion of conductors to terminal parts shall 
insure a thoroughly good connection 
without damaging the conductors and 
shall be made by means of pressure con¬ 
nectors (including setscrew type), solder 
lugs or splices to flexible leads except 
that No. 8 or smaller solid conductors 
and No. 10 or smaller stranded conduc¬ 
tors may be connected by means of 
clamps or screws with terminal plates 
having upturned lugs. Terminals for 
more than one conductor shall be of a 
type approved for the purpose. 

Because of different characteristics of 
copper and aluminum, devices such as 
pressure connectors and soldering lugs 
shall be suitable for the material of the 
conductor and shall be properly installed 
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and used. Materials such as solder, fluxes, 
inhibitors, and compounds, where em¬ 
ployed, shall be suitable for the use and 
shall be of a type which will not adversely 
affect the conductors, installation, or 
equipment. 

• h> Splicers. Conductors shall be 
spliced or joined with splicing devices 
approved for the use or by brazing weld¬ 
ing or soldering with a fusible metal 
or alloy. Soldered splices shall first be so 
spjiced or joined as to be mechanically 
and electrically and secure without solder 
and then soldered. All splices and joints 
and the free ends of conductors shall be 
covered with an insulation equivalent to 
that of the conductors. 

(i» Working space about electrical 
equipment (600 volts or less). Sufficient 
access and working space shall be pro¬ 
vided and maintained about all electrical 
equipment to permit ready and safe 
operation and maintenance of such 
equipment. 

(1) Working clearances. Except as 
elsewhere required or permitted in this 
subpart the dimension of the working 
space in the direction of access to live 
parts, operating at not more than 600 
volts, which are likely to require exami¬ 
nation, adjustment, servicing or main¬ 
tenance while alive, shall not be less 
than indicated in Table S-l. Distances 
are to be measured from the live parts 
if such are exposed or from the enclosure 
front or opening when such are enclosed. 

Table S-l—W orking Clearances 


Minimum dear dL«timce 
Voltage to ground Condition 


CD (H) (Hi) 


Feet Feel Feet 

0-160.. 2Y± 3 

161-600. .. 2)4 3h * 


Where the “Conditions” are as indicated 
in subdivisions (i), (ii), and (ill) of this 
subparagraph. 

(i> Exposed live part on one side and 
no live or grounded part on the other 
side of the working space or exposed live 
parts on both sides effectively guarded 
by suitable wood or other insulated wdre 
or insulated bus bars operating at not 
more than 300 volts shall not be con¬ 
sidered live parts. 

(ii) Exposed live parts on one side 
and grounded parts on the other side. 
Concrete, brick, or tile walls shall be 
considered as grounded. 

(iii) Exposed live parts on both sides 
of the work space (not guarded as pro¬ 
vided in subdivision (i) of this sub- 
paragraph) with the operator between. 

(iv) Exception. Working space is not 
required in back of assemblies such as 
dead-front switchboards or control 
centers when there are no renewable 
or adjustable parts such as fuses or 
switches on the back and when all con¬ 
nections are accessible from other loca¬ 
tions than the back. Smaller spaces may 
be permitted where it is judged that the 
particular arrangement of the installa¬ 
tion will provide adequate accessibility. 

(2> Clear spaces. Working space re¬ 
quired by this section shall not be used 


for storage. When normally enclosed 
live parts are exposed for inspection or 
servicing, the working space, if in a 
passageway or general open space, shall 
be suitably guarded. 

(3) Access and entrance to working 
space. At least one entrance of sufficient 
area shall be provided to give access to 
the working space about electrical 
equipment. 

(4) Front working space. In all cases 
where there are live parts normally ex¬ 
posed on the front of switchboards or 
control centers, the working space in 
front of such boards or panels shall be 
not less than 3 feet. 

(5) Illumination. Adequate illumina¬ 
tion shall be provided for all working 
spaces about switchboards and control 
centers. 

(6) Headroom. The minimum head- 
room of working spaces about switch¬ 
boards or control centers where there are 
live parts exposed at any time, shall be 
6V 4 feet. 

(j) Guarding of live parts. (Not more 
than 600 volts.) 

(1) Enclosures. Except as elsewhere 
required or permitted by this subpart, 
live parts of electrical equipment operat¬ 
ing at 50 volts or more shall be guarded 
against accidental contact by approved 
cabinets or other forms of approved en¬ 
closures. or any of the methods listed 
in subdivisions (i) through (v) of this 
subparagraph. 

(1) By location in a room, vault, or 
similar enclosure which is accessible only 
to qualified persons. 

(ii) By suitable permanent, substan¬ 
tial partitions or screens so arranged 
that only qualified persons will have ac¬ 
cess to the space within reach of the live 
parts. Any openings in such partitions or 
screens shall be so sized and located that 
persons are not likely to come into acci¬ 
dental contact with the live parts or to 
bring conducting objects into contact 
with them. 

(iii) By a guard rail, provided the live 
parts operate at 600 volts or less and pro¬ 
vided the location is such as to make con¬ 
tact with live parts unlikely. 

(iv) By location on a suitable balcony, 
gallery, or platform so elevated and ar¬ 
ranged as to exclude unqualified persons. 

(v) By elevation at least 8 feet above 
the floor or other working surface. 

(2) Guards. In locations where equip¬ 
ment would be exposed to physical dam¬ 
age, enclosures or guards shall be so 
arranged and of such strength as to 
prevent such damage. 

(3) Entrances. Entrances to rooms and 
other guarded locations containing ex¬ 
posed live parts shall be marked with 
conspicuous warning signs forbidding 
unqualified persons to enter. 

(k) Arcing parts. Parts of electrical 
equipment which in ordinary operation 
produce arcs, sparks, flames or molten 
metal, shall be enclosed unless separated 
and isolated from all combustible 
material. 

(l) Light and power from railway con¬ 
ductors. Circuits for lighting and power 
shall not be connected to any system con¬ 
taining trolley wires with a ground re¬ 
turn, except in electric railway cars, car 


houses, power houses, or passenger and 
freight stations operated in connection 
with electric railways. 

(m) Insulation resistance. All wiring 
shall be so installed that when completed 
the system will be free from short cir¬ 
cuits and from grounds other than as 
provided in section 1910.314. 

(n) Marking. The manufacturer’s 
name, trademark, or other descriptive 
marking by w r hich the organization re¬ 
sponsible for the product may be identi¬ 
fied, shall be placed on all electrical 
equipment. Other markings shall be pro¬ 
vided giving voltage, current, wattage, 
or other ratings as are prescribed else¬ 
where in this subpart. 

(o) Identificatio?i. Each disconnecting 
means required by this subpart for 
motors and appliances, and each service, 
feeder or branch circuit at the point 
where it originates, shall be legibly 
marked to indicate its purpose unless lo¬ 
cated and arranged so the purpose is evi¬ 
dent. The marking shall be of sufficient 
durability to withstand the environment 
involved. 


§ 1910.311 t Reserved ] 

§ 1910.312 Overcurrent proteclion. 


(a) Protection of equipment. Equip¬ 
ment shall be protected against over- 
current. 

lb) Interrupting capacity. Devices in¬ 
tended to break current shall have an 
interrupting capacity sufficient for the 
voltage employed and for the current 
which must be interrupted. 

(c) Circuit impedance and other char¬ 
acteristics. The overcurrent protective 
devices, the total impedance, and other 
characteristics of the circuit to be pro¬ 
tected shall be so selected and coordi¬ 
nated as to permit the circuit protective 
devices used to clear a fault without the 
occurrence of extensive damage to the 
electrical components of the circuit. This 
fault may be assumed to be between two 
or more of the circuit conductors; or 
between any circuit conductor and the 
grounding conductor or enclosing metal 


raceway. 

id) Location in preynises. Overcurrent 
devices shall be located where they wiU 
be not exposed to physical damage and 
not in the vicinity of easily ignitible 


material. 

(e) Enclosures for overcurreyit de¬ 
vices—(l) General. Overcurrent devices 
shall be enclosed in cutout boxes or cab¬ 
inets, unless a part of a specially ap¬ 
proved assembly w r hich affords equivalen 
protection, or unless mounted on switch¬ 
boards, panelboards or controllers lo¬ 
cated in rooms or enclosures free from 
easily ignitible material and dampness. 
The operating handle of a circuit breaker 
may be accessible without opening a doo 
or cover. 

(2> Damp or wet locations. Enclosures 
for overcurrent devices in damp or 'Y 
locations shall be of a type approved * 
such locations and shall be mounted 
there is at least one-fourth inch air space 
between the enclosure and the wall o 


>ther supporting surface. , 

(f) Arcing or suddenly moving paru . 
Arcing or suddenly moving parts s * 
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comply with subparagraph (1) and (2) 
of this paragraph. 

(1) Location. Puses and circuit break¬ 
ers shall be so located or shielded that 
persons will not be burned or otherwise 
injured by their operation. 

<2) Suddenly moving parts. Handles 
or levers of circuit breakers, and similar 
parts which may move suddenly in such 
a way that persons in the vicinity are 
liable to be injured by being struck by 
them, shall be guarded or isolated. 

§1910.313 [Reserved] 

§ 1910.311 Grounding. 

(a) Circuit and system grounding — 

(1) Two-wire direct-current systems. 
Two-wire direct-current systems supply¬ 
ing interior wiring, and operating at not 
more than 300 volts between conductors, 
shall be grounded, unless such system is 
used for supplying industrial equipment 
in limited areas and the circuit is 
equipped with a ground detector. 

(2) Three-wire direct-current sys¬ 
tems. The neutral conductor of all three- 
wire direct-current systems supplying 
interior wiring shall be grounded. 

(3) Alternating-current systems. Sec¬ 
ondary alternating-current systems sup¬ 
plying interior wiring, and interior alter¬ 
nating-current wiring systems, except 
those covered in subparagraphs (4), (5), 
and <6> of this paragraph, shall be 
grounded when they can be so grounded 
that the maximum voltage to ground 
does not exceed 150 volts. Where a serv¬ 
ice conductor is uninsulated the system 
shall be grounded. 

(4) Furnace circuits. Electric furnace 
circuits need not be grounded. 

<5) Electric crane circuits. Circuits 
for electric cranes operating over com¬ 
bustible fibers in Class III hazardous lo¬ 
cations shall not be grounded. 

<6> Circuits of less than 50 volts. Cir¬ 
cuits of less than 50 volts need not be 
grounded, except as provided in this sub- 
paragraph. 

<i) Where supplied by transformers 
from systems of more than 150 volts to 
ground, except as provided in paragraph 
(d) (4) (iii) of this section. 

<ii) Where supplied by transformers 
from ungrounded systems. 

(iii) Where run overhead outside 
buildings. 

<b) Location of grounding connec¬ 
tions. The grounding of wiring systems, 
circuits, arresters, cable armor, conduit, 
or other metal raceways as a protective 
measure shall be so arranged that there 
" ill be no objectionable passage of cur¬ 
rent over the grounding conductors. The 
temporary currents set up under acci¬ 
dental conditions, while the grounding 
conductors are performing their intended 
protective functions, are not to be con¬ 
sidered as objectionable. Where an ob¬ 
jectionable flow of current occurs over a 
grounding conductor, due to the use of 
multiple grounds, one or more of such 
grounds shall be abandoned or their 
location shall be changed, or the con¬ 
tinuity of the conductor between the 
grounding connections shall be suitably 
c^n 1 J lpted ’ or other means satisfactory 
-nan be taken to limit the current. 
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<c) Enclosure grounding .—(1) Serv¬ 
ice conductor enclosures . Service race¬ 
ways, service cable sheaths or armoring, 
when of metal, shall be grounded. 

(2) Other conductor enclosures. Metal 
enclosures for conductors shall be 
grounded, except they need not be 
grounded in runs of less than 25 feet 
which are free from probable contact 
with ground, grounded metal, metal lath 
or conductive thermal insulation and 
which, where within reach from 
grounded surfaces, are guarded against 
contact by persons. 

(3) Spacing from lightning rods. 
Metal enclosures of conductors shall, 
wherever practicable, be kept at least 6 
feet away from lightning rod con¬ 
ductors. Where it is not practicable to 
secure 6 feet separations, they shall be 
bonded together. 

(d) Equipment grounding — (1) Fixed 
equipment — general. Under any of the 
conditions of this subparagraph exposed, 
noncurrent-carrying metal parts of fixed 
equipment, which are liable to become 
energized, shall be grounded: 

(1) Where equipment is supplied by 
means of metal-clad wiring; 

(ii) Where equipment is located in a 
wet location and is not insulated; 

(iii) Where equipment is located 
within reach of a person who can make 
contact with any grounded surface or 
object; 

(iv) Where equipment is located 
within reach of a person standing on 
the ground; 

(v) Where equipment is in a hazard¬ 
ous location; 

<vi) Where equipment is in electrical 
contact with metal or metal lath; 

(vii> Where equipment operates with 
any terminal at more than 150 volts to 
ground, except as provided in this sub¬ 
division: 

(a) Enclosures for switches or circuit 
breakers where accessible to qualified 
persons only; 

(b> Metal frames of electrically heated 
devices, in which case the frames shall 
be permanently and effectively insulated 
from ground; 

<c) Transformers mounted on wooden 
poles at a height of more than 8 feet from 
the ground. 

(2) Fixed equipment — specific. Ex¬ 
posed. noncurrent-carrying metal parts 
of the kinds of equipment provided in this 
subparagraph, regardless of voltage, shall 
be grounded: 

(i) The frames of stationary motors 
shall be grounded where any of the con¬ 
ditions of this subdivision (i) exist: 

(a) Supplied by means of metal- 
enclosed wiring. 

(b) Located in a wet place and not 
isolated nor guarded. 

<c) In a hazardous location. 

(d) The motor operates with any ter¬ 
minal at more than 150 volts to ground. 

Grounding of the motor frame is pref¬ 
erable, but where the frame of the motor 
is not grounded, it shall be permanently 
and effectively insulated from the 
ground. 

(ii) Controller cases for motors, ex¬ 
cept lined covers of snap switches; 
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(iii) Electric equipment of elevators 
and cranes; 

(iv) Electric equipment in garages, 
theaters and motion picture studios, ex¬ 
cept pendant lampholders on circuits of 
not more than 150 volts to ground; 

(v) Motion picture projection equip¬ 
ment; 

(vi) Electric signs and associated 
equipment, unless these are inaccessible 
to unauthorized persons and are also 
insulated from ground and from other 
conductive objects; 

(vii) Generator and motor frames in 
an electrically operated organ, unless the 
generator is effectively insulated both 
from ground and from the motor driving 
it: 

(viii) Switchboard frames and struc¬ 
tures supporting switching equipment, 
except that frames of direct-current, 
single-polarity switchboards need not be 
grounded where effectively insulated; 

(ix) Equipment supplied by Class 1 
and Class 2 remote control and signaling 
circuits where paragraph (a) of this 
section requires those circuits to be 
grounded. 

(3) Nonelectrical equipment . The 
metal parts provided for in this subpara¬ 
graph shall be grounded. 

(i) Frames and tracks of electrically 
operated cranes; 

< ii) The metal frame of a nonelectri- 
cally driven elevator car to which electric 
conductors are attached; 

(iii) Hand-operated metal shifting 
ropes or cables of electric elevators; 

(iv) Metal enclosures such as parti¬ 
tions, grill work, etc., around equipment 
carrying voltages in excess of 750 volts 
between conductors, unless in substations 
or vaults under the sole control of the 
supply company. 

(4) Equipment connected by cord and 
plug. Under any of the conditions of this 
subparagraph, exposed noncurrent car¬ 
rying metal parts of cord and plug con¬ 
nected equipment, which are liable to 
become energized, shall be grounded: 

(i) In hazardous locations; 

(ii) When operated at more than 150 
volts to ground except: 

( a ) Motors, where guarded; 

( b) Metal frames of electrically heated 
appliances exempted by subparagraph 

(5) of this paragraph. 

(iii) In other than residential occu¬ 
pancies, 

(a) Refrigerators, freezers, air condi¬ 
tioners, and 

(b) Clothes washing, clothes drying 
and dishwashing machines, sump pumps 
and 

(c) Portable, hand held, motor op¬ 
erated tools, and appliances of the fol¬ 
lowing types; drills, hedge clippers, lawn 
mowers, wet scrubbers, sanders and saws, 
and 

(d) Cord and plug connected appli¬ 
ances used in damp or wet locations, or 
by persons standing on the ground or on 
metal floors or working inside of metal 
tanks or 

( e ) Portable tools which are likely to 
be used in wet and conductive locations, 
except: 

(1 ) Portable tools which are likely to be 
used in wet and conductive locations need 
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not be grounded where supplied through 
an insulating transformer with un¬ 
grounded secondary of not over 50 volts. 

(2) Portable tools covered by subdivi¬ 
sions (c>. (d). and (e), of this subdivision 
and appliances covered by subdivision 

(c) of this subdivision protected by an 
approval system of double insulation, or 
its equivalent, need not be groimded. 
Where such an approved system is em¬ 
ployed, the equipment shall be distinc¬ 
tively marked. 

(5) Grounding. Metal frames of port¬ 
able, stationary, and fixed electrically 
heated appliances, operating on circuits 
above 150 volts to ground, shall be 
grounded in the manner specified in this 
section. 

Refrigerators, freezers and air condi¬ 
tioners shall comply with the require¬ 
ments of subparagraphs (1), (2). and 
(4) of this paragraph. 

(6) Spacing from lightning rods. 
Metal frames and enclosures of electric 
equipment shall, wherever practicable, 
be kept at least 6 feet away from light¬ 
ning rod conductors. Where it is not 
practicable to secure 6 feet separation, 
they shall be bonded together. 

(e) Methods of grounding —(1) Effec¬ 
tive grounding . The path to ground from 
circuits, equipment, and conductor en¬ 
closures shall be permanent and con¬ 
tinuous and shall have ample carrying 
capacity to conduct safely any currents 
liable to be imposed on it, and shall have 
impedance sufficiently low to limit the 
potential above ground and to facilitate 
the operation of the overcurrent devices 
in the circuit. 

(2) Common use of grounding con¬ 
ductor. The grounding conductor of a 
wiring system shall also be used for 
grounding equipment, conduit and other 
metal raceways or enclosures for conduc¬ 
tors, including service conduit or cable 
sheath and service equipment. Excep¬ 
tion: The grounding connection may be 
made to a grounded cold water pipe near 
the equipment. 

(3 > Equipment on structural metal. 

(i) Electric equipment secured to and 
in contact with the grounded structural 
metal frame of a building, shall be 
deemed to be grounded. 

(ii) Metal car frames supported by 
metal hoisting cables attached to or run¬ 
ning over sheaves or drums of elevator 
machines shall be deemed to be grounded 
w r here the machine is grounded in ac¬ 
cordance with this subpart. 

(f) Bonding —(1) Bonding at service 
equipment. The electrical continuity of 
the grounding circuit for the equipment 
and enclosures as provided in this sub- 
paragraph shall be assured by one of the 
means of subparagraph (2) of this 
paragraph. 

(i) The service raceways or service 
cable armor or sheath, except as pro¬ 
vided in section 230—63(b) and section 
250—55 of the National Electrical Code 
NFPA 70—1968 (ANSI C-l—1968) : 

(ii) All service equipment enclosures 
containing service entrance conductors, 
including meter fittings, boxes or the 
like, interposed in the service raceway or 
armor; 
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(iii) Any conduit or armor which 
forms part of the grounding conductor 
to the service racew r ay. 

(2) Continuity at service equipment. 
Electrical continuity at service equip¬ 
ment shall be assured by: 

(1) Bonding equipment to the grounded 
service conductor. 

(ii) Threaded couplings and threaded 
bosses on enclosures with joints shall be 
made up wrenchtight where rigid con¬ 
duit is involved. 

(iii) Threadless couplings made up 
tight for rigid metal conduit and elec¬ 
trical metallic tubing. 

(iv) Bonding jumpers meeting the 
other requirements of this section. Bond¬ 
ing jumpers shall be used around con¬ 
centric or eccentric knockouts which are 
punched or otherwise formed so as to 
impair the electrical connection to 
ground. 

(v) Otherwise devices (not locknuts 
and bushings) approved for the purpose. 

(g) Instrument transformers , relays, 
etc. —(1) Instrument transformer cir¬ 
cuits. The secondary circuits of current 
and potential instrument transformers 
shall be grounded w'here the primary 
windings are connected to circuits of 300 
volts or more to ground, and where on 
switchboards, shall be grounded irre¬ 
spective of voltage, except that such 
circuits need not be grounded where the 
primary windings are connected to cir¬ 
cuits of 750 volts or less and no live parts 
or wiring are exposed or accessible to 
other than qualified persons. 

(2) Instrument transformer cases. 
Cases or frames of instrument trans¬ 
formers shall be grounded where acces¬ 
sible to other than qualified persons, ex¬ 
cept that case or frames of current 
transformers, the primaries of which 
are not over 150 volts of ground and 
which are used exclusively to supply 
current to meters, need not be grounded. 

(3) Cases of instruments, meters and 
relays—operating voltage 750 or less. In¬ 
struments, meters and relays which op¬ 
erate with windings or working parts at 
750 volts or less shall be grounded as 
indicated in this subparagraph. 

(i) Instruments, meters, and relays 
not located on switchboards, which op¬ 
erate with windings or working parts at 
300 volts or more to ground, and acces¬ 
sible to other than qualified persons, 
shall have the cases and other exposed 
metal parts grounded; 

(ii) Instruments, meters, and relays 
(whether operated from current and 
potential transformers, or connected 
directly in the circuit) on switchboards 
having no live parts on the front of the 
panels shall have the cases grounded; 

(iii) Instruments, meters, and relays 
(whether operated from current and 
potential transformers, or connected 
directly in the circuit) on switchboards 
having exposed live parts on the front 
of panels shall not have their cases 
grounded. Mats of insulating rubber or 
other suitable floor insulation, shall be 
provided for the operator where the volt¬ 
age to ground exceeds 150. 


(4) Cases of instruments meters and 
relays—operating voltage over 750. 
Where instruments meters and relays 
have current-carrying parts over 750 
volts to ground, they shall be isolated by 
elevation or protected by suitable bar¬ 
riers, grounded metal or insulating 
covers or guards. Their cases shall not 
be grounded, except in electrostatic 
ground detectors the internal ground 
segments of the instrument are con¬ 
nected to the instrument case and 
grounded; the ground detector shall be 
isolated by elevation. 

§ 1910.315 Outlet, switch, and junction 
boxes*, and fittings. 

(a) Round boxes. Round boxes shall 
not be used where conduits or connectors 
requiring the use of locknuts or bushings 
are to be connected to the side of the box. 

(b) Nonmetallic boxes. Nonmetallic 
boxes approved for the purpose may be 
used only w r ith open wiring on insulators, 
concealed knob-and-tube work, non¬ 
metallic sheathed cable, and with 
approved nonmetallic conduit. 

(c) Metallic boxes. Where used with 
knob-and-tube work or nonmetallic 
sheathed cable, and mounted on metal 
or metal lath ceilings or walls, such 
boxes shall be insulated from their sup¬ 
ports and from the metal or metal lath, 
or shall be grounded. 

(d) Damp or wet locations. In damp 
or w r et locations, boxes and fittings shall 
be so placed or equipped as to prevent 
moisture or w f ater from entering and 
accumulating within the box or fitting. 
Boxes and fittings in wet locations shall 
be weatherproof. 

(e) Number of conductors in a box. 
Boxes shall be of sufficient size to provide 
free space for all conductors enclosed 
in the box. The provisions of this para¬ 
graph shall apply to terminal housings 
supplied with motors. Subparagraphs 
(1) and (2) of this paragraph do not 
apply to conductors used for rewiring 
existing raceways. 

(1) Maximum number. The maximum 
number of conductors, including ground¬ 
ing conductors, but not counting fixture 
wires, permitted in outlet and junction 
boxes shall be as in Tables S-2 and S-3 
with the exceptions noted. 

(i) Tables S-2 and S-3 apply where no 

fittings or devices, such as fixture studs, 
cable clamps, hickeys, switches or re¬ 
ceptacles are contained in the box. Where 
one or more fixture studs, cable clamps, 
or hickeys are contained in the box, the 
number of conductors shall be one lps 
than shown in Tables S-2, S-3. and S-4 
with a further deduction of one conductor 
for one or several flush devices mounted 
on the same strap. A conductor running 
through the box is counted as one con¬ 
ductor and each conductor originating 
outside the box and terminating inside 
the box is counted as one conductor. Con¬ 
ductors of which no part leaves the box 
are not to be counted in the above com¬ 
putation. If single flush boxes are 
and each section is occupied by a nu.i 
device or combination of flush devices on 
the same strap, the limitations will app > 
to each section individually. 
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TABLE S-2—Deep Boies 


Box dimensions, inches 
trade size 

Cubic 

inch 

cap 

Maximum number 
of conductors 

No. 

M 

No. 

12 

No. 

10 

No. 

8 

3*4 x U4 octagonal. 

10.9 

5 

4 

4 

3 

3*<j x 1 Vi octagonal. 

11.9 

5 

5 

4 

3 

4 x Itt octagonal. 

17.1 

8 

7 

G 

5 

4 x 2 Jk octagonal. 

23.6 

11 

10 

9 

7 

4 x 1*> square. 

22.6 

11 

10 

9 

7 

4 x 21$ square. 

31.9 

15 

14 

12 

10 

4 11 16 x lli square. 

32.2 

16 

14 

12 

10 

4 IlylOx 2K square. 

46.4 

23 

20 

18 

15 

3x 2x 1!$ device. 

7.9 

3 

3 

3 

2 

3x2x2 device. 

10.7 

3 

4 

4 

3 

3 x 2 x device. . 

11.3 

3 

5 

4 

3 

3 x 2 x device. 

13 

6 

5 

5 

4 

3x 2x 2 s 4 device. 

14.0 

7 

6 

5 

4 

3 x 2 x 3)4 device. 

18.3 

9 

S 

7 

6 

4 x 2)4 x m device. 

11. 1 

5 

4 

4 

3 

4 x ‘M x IT* device. 

13.9 

6 

6 

3 

4 

4 x 2H x 2H device. 

15.6 

7 

6 

6 

5 


TABLE S-3— Shallow Boxes 

Box dimensions, indies 
trade size 

Maximum number of 
conductors 

No. 

14 

No. No. 

12 10 

3 H . 

4 

4 3 

4... . 

6 

6 4 

IH * 4 square. 

9 

7 6 

4 li/16.. 

8 

6 6 


Note: Any box less than 1H inch deep Is considered 
to be a shallow box. 


conductors shall enter through individ¬ 
ual holes. Where flexible tubing is used 
to encase the conductor, the tubing shall 
extend from the last insulating support 
and may be run into the box or terminate 
at the wall of the box. If nonmetallic 
sheathed cable is used, the cable as¬ 
sembly shall enter the box through a 
knockout opening. Clamping of individ¬ 
ual conductors or cables to the box is 
not required where supported within 8 
inches of the box. Where nonmetallic 
conduit is installed with nonmetallic 
boxes or fittings, the conduit shall be se¬ 
cured to such boxes and fittings in a 
manner consistent with the requirements 
of this subpart. 

(g) Unused openings. Unused open¬ 
ings in boxes and fittings shall be ef¬ 
fectively closed to afford protection sub¬ 
stantially equivalent to that of the wall 
of the box or fitting. Metal plugs or 
plates used with nonmetallic boxes or fit¬ 
tings shall be recessed at least one- 
fourth inch from the outer surface. 

(h) Boxes enclosing flush devices. 
Boxes used to enclose flush devices shall 
be of such design that the devices will be 
completely enclosed on back and sides, 
and that substantial support for the 
devices will be provided. Screws for 
supporting the box shall not be used 
in attachment of the device contained 
therein. 


(2) Conductor sizes. For combinations 
or conductor sizes not shown in Tables 
S-2 and S-3, Table S-4 shall apply. 
Table S-4.—Volume Required Per Conductor 


Size of Conductor: 

No. 14.. 

No. 12__ 

No. 10. 

No. 8_ 

No. 6_. 


Free space 
within box 
for each 
conductor 
(cubic inches ) 

- 2 . 

- 2.25 

- 2.5 

.- 3. 

-. 5. 


(3) Boxes. Boxes, other than those de- 
scribed in Tables S-2 and S-3, shall be 
durably and legibly marked by the man¬ 
ufacturer with their cubic inch content. 
All boxes shall be durably and legibly 
marked with the manufacturer’s name 
or trademark. 

(f) Conductors entering boxes or fit¬ 
tings. Conductors entering boxes or fit¬ 
tings shall be protected from abrasion, 
and shall conform to subparagraphs (1), 
(2), and (3) of this paragraph. 

(1) Openings to be closed. Openings 
through which conductors enter shall be 
adequately closed. 

(2) Metal boxes and fittings. Where 
metal outlet boxes or fittings are installed 
with open wiring or concealed knob- 
and-tube work, conductors shall enter 
through insulating bushings or, in dry 
Places, through flexible tubing extending 
from the last insulating support and 
firmly secured to the box or fitting. 
Where raceway or cable is installed with 
metal outlet boxes or fittings, the race¬ 
way or cable shall be secured to such 
boxes and fittings. 

^ Nonmetallic boxes . Where non¬ 
metallic boxes are used with open wiring 
r concealed knob-and-tube work, the 


(i) In wall or ceiling. In walls or ceil¬ 
ings of concrete, tile or other noncom¬ 
bustible material, boxes and fittings shall 
be so installed that the front edge of the 
box or fitting will not set back of the 
finished surface more than one-fourth 
inch. In walls and ceilings constructed of 
wood or other combustible material, out¬ 
let boxes and fittings shall be flush with 
the finished surface or project there¬ 
from. 

(j) Repairing plaster. Except on walls 
or ceilings of concrete, tile, or other non¬ 
combustible material, a plaster surface 
which is broken or incomplete shall be 
repaired so that there will be no gaps or 
open spaces at the edge of the box or 
fitting. 

(k) Exposed extensions. In making an 
exposed extension from an existing out¬ 
let of concealed wiring, a box, extension 
ring or blank cover shall be mounted over 
the original box and electrically and 
mechanically secured to it. The exten¬ 
sion shall then be connected to this box 
in the manner prescribed for the method 
of wii-ing employed in making the exten¬ 
sion. 

(l) Supports. (D Boxes shall be se¬ 
curely and rigidly fastened to the sur¬ 
face upon which they are mounted, or 
securely and rigidly embedded in con¬ 
crete or masonry. Except as otherwise 
provided in this paragraph, boxes shall 
be supported from a structural member 
of the building either directly or by us¬ 
ing a substantial and approved metallic 
or wooden brace. If of wood the brace 
shall not be less than nominal 1 inch 
thickness. If of metal it shall be cor¬ 
rosion resistant and shall be not less 
than 0.0239 inch thick (No. 24 MSG). 

(2) Where mounted in new walls in 
which no structural members are pro¬ 


vided or in existing walls in previously 
occupied buildings, boxes less than 100 
cubic inches in size, specifically approved 
for the purpose, shall be affixed with ap¬ 
proved anchors or clamps so as to pro¬ 
vide a rigid and secure installation. 

(3) Threaded boxes or fittings less 
than 100 cubic inches in size, which do 
not contain devices or support fixtures 
may be considered adequately supported 
if two or more conduits are threaded 
into the box wrenchtight and are sup¬ 
ported within 3 feet of the box on tw'o or 
more sides as is required by this para¬ 
graph. 

<m) Depth of outlet boxes for con¬ 
cealed work. Outlet boxes for concealed 
w'ork shall have an internal depth of at 
least 1 Vz inches, except that where the 
installation of such a box will result in 
injury to the building structure or is im¬ 
practicable, a box not less than one-half 
inch internal depth may be installed. 

(n) Covers and canopies. In completed 
installations each outlet box shall be pro¬ 
vided with a cover unless a fixture 
canopy is used. 

(1) Nonmetallic boxes. Nonmetallic 
covers and plates or metallic covers and 
plates may be used with nonmetallic out¬ 
let boxes. When metallic covers or plates 
are used, they shall comply with the 
grounding requirements of § 1910.314 
<d)(1). 

(2) Canopy or pan. Where a fixture 
canopy or pan is used, any combustible 
wall or ceiling finish exposed between the 
edge of the canopy or pan and the outlet 
box shall be covered with noncombustible 
material. 

(3) Flexible cords. Covers of outlet 
boxes having holes through which flexi¬ 
ble cord pendants pass, shall be provided 
with bushings designed for the purpose 
or shall have smooth, well-rounded sur¬ 
faces on which the cords may bear. So- 
called hardrubber or composition bush¬ 
ings shall not be used. 

(4) Covers. All pull boxes, junction 
boxes and fittings shall be provided with 
covers approved for the purpose. Where 
metallic covers are used, they shall com¬ 
ply with the grounding requirements of 
§ 1910.314(d) (1). 

<o) Accessibility of junction, pull , and 
outlet boxes. Junction, pull, and outlet 
boxes shall be so installed that the wiring 
contained in them may be rendered ac¬ 
cessible without removing any part of the 
building, sidewalk, or paving. 

§ 1910.316 Flexible cord** and cables. 

(a) General. Flexible cords and cables 
and their associated fittings shall be suit¬ 
able for the condition of use and location. 

(b) Use —(1) Permissible usage. Flexi¬ 
ble cord may be used only for: 

(i) Pendants; 

(ii) Wiring of fixtures; 

(iii) Connection of portable lamps or 
appliances; 

(iv) Elevator cables; 

(v) Wiring of cranes and hoists; 

(vi) Connection of stationary equip¬ 
ment to facilitate their frequent inter¬ 
change; or 

(vii) Prevention of the transmission of 
noise or vibration; or 
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(viii) Facilitating the removal or dis¬ 
connection of fixed or stationary appli¬ 
ances for maintenance or repair. 

(2) Attachment plugs. Where used as 
permitted in subparagraph (1) (ill), (vi>, 
and (viii) of this subparagraph, each 
flexible cord shall be equipped with an 
attachment plug and shall be energized 
from an approved receptacle outlet. 

(c) Prohibited uses. Except where in¬ 
stalled in data processing systems flexible 
cord shall not be used as a substitute for 
the fixed wiring of a structure, where run 
through holes in walls, ceilings, or floors; 
where run through doorways, windows, 
or similar openings; where attached to 
building surfaces or where concealed be¬ 
hind building walls, ceilings, or floors. 

(d> Splices. Flexible cord shall be used 
only in continuous length without splice 
or tap. 

(e) Pull at joints and terminals. Flexi¬ 
ble cords shall be so connected to devices 
and to fittings that tension will not be 
transmitted to joints or terminal screws. 
This shall be accomplished by a knot in 
the cord, winding with tape, by a special 
fitting designed for that purpose, or by 
other means which will prevent a pull on 
the cord from being directly transmitted 
to joints or terminal screws. 

§ 1910.317 t Reserved] 

§ 1910.318 Transformers. 

(a) Ge?ieral —(1) Guarding . Trans¬ 
formers shall be guarded as provided in 
this subparagraph. 

(1) Appropriate provisions shall be 
made to minimize the possibility of dam¬ 
age to transformers from external causes 
where the transformers are located 
where they are exposed to physical 
damage. 

(ii) Dry-type transformers shall be 
provided with a noncombustible mois¬ 
ture-resistant case or enclosure which 
will provide reasonable protection against 
the accidental insertion of foreign 
objects. 

(iii) The transformer installation shall 
conform with the provisions for guard¬ 
ing of live parts in section 1910.310(1). 

(iv) The operating voltage of exposed 
live parts of transformer installations 
shall be indicated by signs or visible 
markings on the equipment or structures. 

(2) Grounding. Exposed noncurrent 
carrying metal parts of transformer in¬ 
stallations including fences, guards, etc., 
shall be grounded where required under 
the conditions and in the manner pre¬ 
scribed for electrical equipment and 
other exposed metal parts in section 
1910.314. 

<3) Marking. Each transformer shall 
be provided with a nameplate giving the 
name of the manufacturer; rated kilo¬ 
volt-amperes, frequency, primary, and 
secondary voltage; and the amount and 
kind of insulating liquid where used, 
when the transformer rating exceeds 25 
kva. Where Class B insulation is used in 
the construction of dry-type transform¬ 
ers rated more than 100 kva the name¬ 
plate shall indicate the temperature rise 
for this insulation system. 

(b) Specific provisions applicable to 
different types of transformers —(1) 
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Dry-type transformers installed indoors . 
Transformers rate II 2 V 2 kva or less 
shall have a separation of at least 12 
inches from combustible material unless 
separated therefrom by a fire-resistant 
heat-insulating barrier, or unless of a 
rating not exceeding 600 volts and com- v 
pletely enclosed except for ventilating 
openings. 

Transformers of more than II 2 V 2 kva 
rating shall be installed in a transformer 
room of fire-resistant construction unless 
they are constructed with 80° C. rise 
(Clss B) or 150° C. rise (Class H) insu¬ 
lation, and are separated from combusti¬ 
ble material not less than 6 feet hori¬ 
zontally and 12 feet vertically or are 
separated therefrom by a fire-resistant 
heat-insulating barrier. 

Transformers rated more than 35,000 
volts shall be installed in a vault. 

<2> Askar el-insulated transformers in¬ 
stalled indoors. Askarel-insulated trans¬ 
formers rated in excess of 25 kva shall 
be furnished with a pressure-relief vent. 
Where installed in a poorly ventilated 
place they shall be furnished with a 
means for absorbing any gases generated 
by arcing inside the case, or the pres¬ 
sure relief vent shall be connected to a 
chimney or flue which will carry such 
gases outside the building. Askarel-insu- 
lated transformers rated more than 
35,000 volts shall be installed in a vault. 

(3> Oil-insulated transformers in¬ 
stalled indoors. Oil-insulated transform¬ 
ers shall be installed in a vault 
constructed as specified in this section 
except; 

(i) Vaults for transformers not over 
112 V 2 kva total capacity may be con¬ 
structed of reinforced concrete not less 
than 4 inches thick. 

(ii) For transformers not over 600 
volts a vault is not required provided 
suitable arrangements are made where 
necessary to prevent a transformer oil 
fire igniting other materials, and the 
total transformer capacity in one loca¬ 
tion does not exceed 10 kva in a section 
of the building classified as combustible, 
or 75 kva w r here the surrounding 
structure is classified as fire-resistant 
construction. 

(iii) Electric furnace transformers of 
a total rating not exceeding 75 kva may 
be installed without a vault in a building 
or room of fire-resistant construction 
provided suitable arrangements are made 
to prevent a transformer oil fire spread¬ 
ing to other combustible material. 

(iv) Transformers may be installed in 
a building w'hich does not conform with 
the provisions specified in tills subpart 
for transformer vaults, provided neither 
the building nor its contents present a 
fire hazard to any other building or 
property, and provided the building is 
used only in supplying electric service 
and the interior is accessible^ only to 
qualified persons. 

(4) Oil-insulated transformers in¬ 
stalled outdoors. Combustible material, 
combustible buildings, and parts of build¬ 
ings, fire escapes, door and window 
openings, shall be safeguarded from fires 
originating in oil-insulated transformers 
installed on, attached to, or adjacent to 


a building or combustible material. 
Space separations, fire-resistant barriers, 
automatic water spray systems and en¬ 
closures wrhich confine the oil of a rup¬ 
tured transformer tank are recognized 
safeguards. One or more of these safe¬ 
guards shall be applied according to the 
degree of hazard involved in cases where 
the transformer installation presents a 
fire hazard. Oil enclosures may consist of 
fire-resistant dikes, curbed areas or 
basins, or trenches filled with coarse 
crushed stone. Oil enclosures shall be 
provided with trapped drains in cases 
w r here the exposure and the quantity of 
oil involved are such that removal of oil 
is important. 

(c) Provisions for transformer vaults— 
(1) Location. Vaults shall be located 
where they can be ventilated to the out¬ 
side air without using flues or ducts 
wherever such an arrangement is 
practicable. 

(2) Walls, roof . and floor. The walls 
and roofs of vaults shall be constructed 
of reinforced concrete, brick, load bear¬ 
ing tile, concrete block, or other fire 
resistive construction which have ade¬ 
quate structural strength for the condi¬ 
tions, and a minimum fire resistance of 
2y 2 hours according to NFPA 251—1969. 
Standard Methods of Fire Tests of Build¬ 
ing Construction and Materials. The 
floors of vaults in contact with the earth 
shall be of concrete not less than 4 inches 
thick but when the vault is constructed 
w f ith a vacant space or other stories be¬ 
low it, the floor shall have adequate 
structural strength for the load imposed 
thereon and a minimum fire resistance of 
2 l / 2 hours. 

(3) Doorways. Vault doorways shall 
be protected as provided in this 
subparagraph. 

(i) Each doorway leading into a build¬ 
ing shall be provided with a tight-fitting 
door of a type approved for openings in 
Class A situations as defined in NFPA 
80—1970, Standard for Fire Doors and 
Window's. 

(ii) A door sill or curb of sufficient 
height to confine within the vault the oil 
from the largest transformer shall be 
provided and in no case shall the height 
be less than 4 inches. 

(iii) Entrance doors shall be equipped 
w ith locks, and doors shall be kept locked, 
access being allowed only to qualified 
persons. Locks and latches shall be so 
arranged that the door may be readily 
and quickly opened from the inside. 

(4) Ventilation. The ventilation shall 
be adequate to prevent a transformer 
temperature in excess of the values pre¬ 
scribed in ANSI C-57.12.00— 1968, Amer¬ 
ican National Standard General Re¬ 
quirements for Distribution, Power and 
Regulating Transformers and Shunt 
Reactors. 

(5) Ventilation openings. When re¬ 
quired by subparagraph (4) of this P ar £" 
graph openings for ventilation shall be 
provided in accordance with this suo- 
para graph. 

(i) Ventilation openings shall be lo¬ 
cated as far aw r ay as possible from doors, 
windows, fire escapes, and combustible 
material. 
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(U) vaults ventilated by natural circu¬ 
lation of air may have roughly half of the 
total area of openings required for ven¬ 
tilation In one or more openings near 
the floor and the remainder in one or 
more openings in the roof ox in the side¬ 
walls near the roof; or all of the area 
required for ventilation may be provided 
in one or more openings in or near the 

10< ?[ii) in the case of vaults ventilated to 
an outdoor area without using ducts or 
flues the combined net area of all venti¬ 
lating openings after deducting the area 
occupied by screens, gratings, or louvers, 
shall be not less than 3 square inches 
per kva of transformer capacity in serv¬ 
ice. except that the net area shall be not 
less than 1 square foot for any capacity 
under 50 kva. 

(iv) Ventilation openings shall be cov¬ 
ered with durable gratings, screens, or 
louvers, according to the treatment re¬ 
quired in order to avoid unsafe condi¬ 
tions. 

(v) Where automatic dampers are used 
in the ventilation openings of vaults con¬ 
taining oil-insulated transformers, the 
actuating device should be made to func¬ 
tion at a temperature resulting from fire 
and not at a temperature which might 
prevail as a result of an over heated 
transformer or bank of transformers, 
automatic dampers should be designed 
and constructed to minimize the possibil¬ 
ity of accidental closing. 

(vi) Ventilating ducts shall be con¬ 
structed of fire-resistant material. 

<6> Drainage . Where practicable, 
vaults containing more than 100 kva 
transformer capacity shall be provided 
with a drain or other means which will 
cany off any accumulation of oil or water 
in the vault unless local conditions make 
this impracticable. The floor shall be 
pitched to the drain when provided. 

(7) Water pipes and accessories. Any 
pipe or duct systems foreign to the elec¬ 
trical installation should not enter or 
pass through a transformer vault. Where 
the presence of such foreign systems can¬ 
not be avoided, appurtenances thereto 
which require maintenance at regular 
intervals shall not be located inside the 
vault. Arrangements shall be made where 
necessary to avoid possible trouble from 
condensation leaks and breaks in such 
foreign systems. Piping or other facilities 
provided for fire protection or for water- 
cooled transformers are not deemed to be 
foreign to the electrical installation. 

'8> Storage in vaults . Materials shall 
not be stored in transformer vaults. 

§ 1910.319 (.Reserved] 

§ 1910.320 Appliances. 

•a> General —(1) Application . This 
section shall apply to electric appliances 
used in any occupancy. 

( 2) Live parts . Appliances shall have 
no live parts normally exposed to contact, 
except for toasters, grills or other appli¬ 
ances in which the current-carrying 
Parts at high temperatures are neces¬ 
sarily exposed. 

<3) Motor-operated appliances. The 
requirements of Article 422 of the Na¬ 
tional Electrical Code NFPA 70—1968 


(ANSI C-l—1968) apply to motor- 
operated appliances. 

<b) Installation of appliances —(1) 
Flexible cords. Flexible cords used to con¬ 
nect appliances shall comply with the 
provisions of this subparagraph. 

(1) All smoothing irons and portable 
electrically heated appliances rated at 
more than 50 w atts and which produce 
temperatures in excess of 121° C. (250° 
F.) on surfaces with which the cord is 
liable to be in contact shall be provided 
with one of the types of approved heater 
cords. 

(ii) All other portable electrically 
heated appliances shall be connected with 
one of the approved types of cord. 

(iii) Flexible cord may be used for con¬ 
nection of portable appliances, connec¬ 
tion of stationary appliances to facilitate 
their frequent interchange or prevention 
of the transmission of noise or vibration 
or facilitating the removal or disconnec¬ 
tion of fixed appliances for maintenance 
or repair. 

(2) Portable immersion heaters . Elec¬ 
tric heaters of the portable immersion 
type shall be so constructed and installed 
that current-carrying parts are effec¬ 
tively insulated from electrical contact 
with the substance in which immersed. 

(3) Protection of combustible material. 
Each electrically heated appliance that 
is obviously intended by size, weight, and 
service to be located in a fixed position 
shall be so placed as to provide ample 
protection between the appliance and 
adjacent combustible material. 

(4) Stands for portable appliances. 
Each smoothing iron and other portable 
electrically heated appliance which is 
intended to be applied to combustible 
material shall be equipped with an ap¬ 
proved stand which may be a separate 
piece of equipment or may be a part of 
the appliance. 

(5) Signals for heated appliances . 
Each electrically heated appliance, or 
group of electrically heated appliances 
intended to be applied to combustible ma¬ 
terial. shall be installed in connection 
with a signal unless the appliance is pro¬ 
vided with an integral temperature-lim¬ 
iting device. 

(6) Water heaters. Each water heater 
shall be equipped with temperatiu*e-lim¬ 
iting means in addition to the control 
thermostat to disconnect all ungrounded 
conductors, and such means shall be in¬ 
stalled to sense maximum water tem¬ 
perature ; trip-free, manually reset, or it 
shall use a replacement element; in addi¬ 
tion to any other devices protecting the 
tank against excessive temperature or 
pressure, or both. 

(7) Infrared lamp industrial heating 
appliances, (i) Infrared heating lamps 
rated at 300 watts or less may be used 
with lampholders of the medium-base, 
unswitched porcelain type, or other types 
approved for the purpose. 

(ii) Screw'-shell lampholders shall not 
be used with infrared lamps over 300 
watts rating unless the lampholders are 
especially approved for the purpose. 

(iii) Lampholders may be connected 
to any of the branch circuits and, in in¬ 
dustrial occupancies, may be operated in 
series on circuits of more than 150 volts 
to ground provided the voltage rating of 
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the lampholders is not less than the cir¬ 
cuit voltage. 

(iv) Each section panel or strip carry¬ 
ing a number of infrared lampholders 
(including the internal wiring of such 
section, panel or strip) is considered an 
appliance. The terminal connection block 
of each such assembly is deemed an in¬ 
dividual outlet. 

(8) Grounding. Metal frames of port¬ 
able, stationary and fixed electrically 
heated appliances, operating on circuits 
above 150 volts to ground, shall be 
grounded in the manner specified in sec¬ 
tion 1910.314, provided, however, that 
where this is impracticable, grounding 
may be omitted in w'hich case the frames 
shall be permanently and effectively in¬ 
sulated from the ground. 

(1) Refrigerators, freezers, and air 
conditioners shall comply with the re¬ 
quirements of section 1910.314(d) (1), 
(2). and <4>. 

<9> Wall-mounted ovens and counter- 
mounted cooking units . (1) Wall- 

mounted ovens and counter-mounted 
cooking units complete with provisions 
for mounting and for making electrical 
connections shall be considered as fixed 
appliances. 

(ii) A separable connector or a plug 
and receptacle combination in the sup¬ 
ply line to an oven or cooking unit used 
only for ease in servicing or for installa¬ 
tion shall: 

ia) Not be installed as the disconnect¬ 
ing means required by paragraph (c) (1) 
of this section. 

(b) Be approved for the temperature 
of the space in which it is located. 

(c) Control and protection of appli¬ 
ances .—(1) Disconnecting means. Each 
appliance shall be provided with a means 
for disconnection from all ungrounded 
conductors as required by subparagraphs 
(2) through (7) of this paragraph. 
Where an appliance is supplied by more 
than one source the disconnecting means 
shall be grouped and identified. 

(2) Disconnection of fixed appliances . 
(i) For fixed appliances rated at not over 
300 volts or one-eighth horsepower, the 
branch circuit overcurrent device may 
serve as the disconnection means. 

(ii) For fixed appliances of greater rat¬ 
ing the branch circuit switch or circuit 
breaker may. "where readily accessible to 
the user of the appliance, serve as the 
disconnecting means. 

(3) Disconnection of portable appli¬ 
ances. (i) For portable appliances a sep¬ 
arable connector or an attachment plug 
and receptacle may serve as the discon¬ 
necting means. 

(ii) The rating of a receptacle or of a 
separable connector shall not be less than 
the rating of any applicance connected 
thereto, except that demand factors au¬ 
thorized elsewhere in this subpart may 
be applied. 

(iii) Attachment plugs and connectors 
shall conform to the provisions of this 
subdivision. 

(a) They shall be so constructed and 
installed as to guard against inadvertent 
contact with live parts. 

(i» They shall be capable of interrupt¬ 
ing their rated current without hazard 
to the operator. 
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<c) They shall be so designed that they 
will not fit into receptacles of lesser 
rating. 

(4) Disconnection of stationary appli¬ 
ances. (i) For stationary appliances 
rated at not over 300 volt amperes or one- 
eighth horsepower, the branch-circuit 
overcurrent device may serve as the dis¬ 
connecting means. 

(ii) For stationary appliances of 
greater rating the branch-circuit switch 
or circuit breaker may, where readily ac¬ 
cessible to the user of the appliance, 
serve as the disconnecting means. 

< iii) For cord-connected appliances 
such as freestanding household-type 
ranges and clothes dryers, a separable 
connector or an attachment plug and re¬ 
ceptacle may serve as the disconnecting 
means. Attachment plugs and connectors 
shall conform to subparagraph (3) <iii> 
of this pargaraph. 

<5) Unit switches as disconnecting 
means. Unit switches which are a part of 
an appliance shall not be considered as 
taking the place of the disconnecting 
means required by paragraph (c) of this 
section, unless there are other means for 
disconnection. The branch-circuit switch 
or circuit breaker, where readily acces¬ 
sible to the user of the appliance, may be 
used for this purpose. 

(6> Switch and circuit breaker to be 
indicating. Switches and circuit breakers 
used as disconnecting means shall be 
of the indicating type. 

<7) Location of disconnecting means 
for motor-driven appliances. When a 
switch or circuit breaker serves as the 
disconnecting means for a stationary or 
fixed motor-driven appliance of more 
than one-eighth horsepower, it shall be 
located within sight of the motor con¬ 
troller or shall be capable of being locked 
in the open position. 

§ 1910.321 [Reserved] 

§ 1910.322 llu/.urdoiiM locations, gen¬ 
eral. 

(a) Application. (1) The provisions of 
sections 1910.322, .324, .326, and .328 
apply to locations in which the apparatus 
and wiring are subject to the conditions 
indicated by the following classifications. 
It is intended that each room, section or 
area (including motor and generator 
rooms, and rooms for the enclosure of 
control equipment) shall be considered 
individually in determining its classifi¬ 
cation. Except as modified in sections 
1910.322, .324, .326, and .328 all other 
applicable rules contained in this sub¬ 
part shall apply to electrical apparatus 
and wiring installed in hazardous 
locations. 

Equipment and associated wiring ap¬ 
proved as intrinsically safe may be in¬ 
stalled in any hazardous location for 
which it is approved, and the provisions 
of sections 1910.322, .324, .326, and .328 
and Articles 504-517 of the National 
Electrical Code NFPA 70-1968 (ANSI 
C-l-1968) need not apply to such in¬ 
stallation. Intrinsically safe equipment 
and wiring are incapable of releasing 
sufficient electrical energy under normal 
or abnormal conditions to cause ignition 
of a specific hazardous atmospheric mix¬ 
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ture. Abnormal conditions will include 
accidental damage to any part of the 
equipment or wiring, insulation or other 
failure of electrical components, appli¬ 
cation of overvoltage, adjustment and 
maintenance operations, and other 
similar conditions. 

(3) All conduit referred to in this sub¬ 
part shall be threaded with standard 
conduit cutting die which provides 
three-quarter-inch taper per foot. Such 
conduit shall be made up wrench tight 
to minimize sparking when fault current 
flows through the conduit system. Where 
it is impractical to make a threaded 
joint tight, a bonding jumper shall be 
utilizied. 

(b) Special precaution. < 1 > The intent 
of sections 1910.322, .324, .326. and .328 
is to require a form of construction of 
equipment and of installation that will 
insure safe performance under conditions 
of proper use and maintenance. 

(2) The characteristics of various 
atmospheric mixtures of hazardous 
gases, vapors, and dusts depend on the 
specific hazardous material involved. It 
is necessary therefore that equipment be 
approved not only for the class of loca¬ 
tion but also for the specific gas, vapor, 
or dust that will be present. 

<3) For purposes of testing and ap¬ 
proval, various atmospheric mixtures 
have been grouped on the basis of their 
hazardous characteristics, and facilities 
have been made available for testing and 
approval of equipment for use in the fol¬ 
lowing atmospheric groups: 

Group A, Atmospheres containing 
acetylene: 

Group B, Atmospheres containing 
hydrogen, or gases or vapors of equiva¬ 
lent hazard such as manufactured gas; 

Group C, Atmospheres containing 
ethyl ether vapors, ethylene, or cyclo¬ 
propane; 

Group D, Atmospheres containing 
gasoline, hexane, naptha, benzine, 
butane, propane, alcohol, acetone, benzol, 
lacquer solvent vapors, or natural gases; 

Group E, Atmospheres containing 
metal dust, including aluminum mag¬ 
nesium, and their commercial alloys, and 
other metals of similarly hazardous 
characteristics. 

Group F, Atmospheres containing car¬ 
bon black, coal, or coke dust; 

Group G, Atmospheres containing 
flour, starch, or grain dusts. 

(c) Class 1 locations. Class I locations 
are those in which flammable gases or 
vapors are or may be present in the air 
in quantities sufficient to produce explo¬ 
sive or ignitible mixtures. Class 1 loca¬ 
tions shall include: 

(1) Class 1, Division 1. Locations in 
which hazardous concentrations of flam¬ 
mable gases or vapors exist continuously, 
intermittently, or periodically under 
normal operating conditions: in which 
hazardous concentrations of such gases 
or vapors may exist frequently because of 
repair or maintenance operations or be¬ 
cause of leakage; or in which breakdown 
or faulty operations of equipment or 
processes which might release hazardous 
concentrations of flammable gases or 
vapors, might also cause simultaneous 
failure of electrical equipment. 


(2) Class 1, Division 2. <i) Locations 
in which volatile flammable liquids or 
flammable gases are handled, processed 
or used, but in which the hazardous 
liquids, vapors, or gases will normally be 
confined within closed containers or 
closed systems from which they can es¬ 
cape only in case of accidental rupture 
or breakdown of such containers or sys¬ 
tems or in case of abnormal operation of 
equipment: in which hazardous concen¬ 
trations of gases or vapors are normally 
prevented by positive mechanical venti¬ 
lation, but which might become hazard¬ 
ous through failure or abnormal opera¬ 
tion of the ventilating equipment: or 
which are adjacent to Class 1, Division 1 
locations, and to which hazardous con¬ 
centrations of gases or vapors might oc¬ 
casionally be communicated unless such 
communication is prevented by adequate 
positive-pressure ventilation from a 
source of clean air, and effective safe¬ 
guards against ventilation failure are 
provided. 

(ii) Electrical conduits and their as¬ 
sociated enclosures separated from proc¬ 
ess fluids by a single seal or barrier shall 
be classed as Division 2 locations if the 
outside of conduit and enclosures is a 
nonhazardous area. 

(d) Class II locations. Class II loca¬ 
tions are those which are hazardous be¬ 
cause of the presence of combustible 
dust. Class n locations shall include: 

(I) Class 11, Division 1. Locations in 
which combustible dust is or may be 
in suspension in the air continuously, in¬ 
termittently, or periodically under nor¬ 
mal operating conditions, in quantities 
sufficient to produce explosive or ignit¬ 
ible mixtures; where mechanical fail¬ 
ure or abnormal operation of machinery 
or equipment might cause such mixtures 
to be produced, and might also provide 
a source of ignition through simultane¬ 
ous failure of electrical equipment, op¬ 
eration of protection devices, or from 
other causes; or in which dusts of an 
electrically conducting nature may be 
present. 

<2) Class II, Division 2. Locations in 
which combustible dust will not normally 
be in suspension in the air, or will not 
be likely to be thrown into suspension by 
the normal operation of equipment or 
apparatus, in quantities sufficient to pro¬ 
duce explosive or ignitible mixtures; but 
where deposits or accumulations of such 
dust may be sufficient to interfere with 
the safe dissipation of heat from elec¬ 
trical equipment or apparatus: or where 
such deposits or accumulations of dust 
on, in, or in the vicinity of electrical 
equipment might be ignited by arcs, 
sparks or burning material from such 
equipment. 

(e) Class III locations. Class HI loca¬ 
tions are those which are hazardous be¬ 
cause of the presence of easily ignitible 
fibers or flyings, but in which such fibers 
or flyings are not likely to be in suspen¬ 
sion in air in quantities sufficient to pro¬ 
duce ignitible mixtures. Class III loca¬ 
tions shall include: 

(1) Class III, Division 1. Locations in 
which easily ignitible fibers or materials 
producing combustible flyings are han¬ 
dled, manufactured or used. 
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<2> Class III, Division 2. Locations in 
which easily ignitible fibers are stored or 
handled (except in process of manufac¬ 
ture) . 

§ 1910.323 [Reserved] 

§ 1910.324 Class I installations—haz¬ 
ardous locations. 

u) General . The general rules of this 
subpart shall apply to the installation of 
electrical wiring and equipment in loca¬ 
tions classified as Class I under section 
1910.322(c) except as modified by this 
section. 

(b) Transformers and capacitors. The 
installation of transformers and capaci¬ 
tors shall conform to: 

< 1 > Class I, Division 1 . In Class I. Divi¬ 
sion 1 locations, transformers and capac¬ 
itors shall conform to: 

(i> Transformers and capacitors con¬ 
taining a liquid that will burn shall be 
installed only in vaults, which shall con¬ 
form to sections 1910.318(c)(1) through 
(2) inclusive, and in addition, there shall 
be no door or other communicating open¬ 
ing between the vault and the hazardous 
area, ample ventilation shall be provided 
for the continuous removal of hazardous 
gases or vapor, vent openings or ducts 
shall lead to a safe location outside of 
buildings, and vent ducts and openings 
shall be of sufficient area to relieve ex¬ 
plosion pressures within the vault, and 
all portions of vent ducts within the 
buildings shall be of reinforced concrete 
construction. 

<ii) Transformers and capacitors 
which do not contain a liquid that will 
burn shall be installed in vaults conform¬ 
ing to the requirements of subdivision (i) 
of this subparagraph or be approved for 
Class I locations (explosion proof). 

(2) Class I Division 2. In Class I, Di¬ 
vision 2 locations, transformers and 
capacitors shall conform to 1910.318(b). 

(c) Meters , instruments and relays . 
The installation of meters, instruments 
and relays shall conform to: 

(1) Class I, Division 1. In Class I Di¬ 
vision 1 location, meters, instruments 
and relays, including kilowatt-hour 
meters, instrument transformers and 
resistors, rectifiers, and termlonic tubes, 
shall be provided with enclosures ap¬ 
proved for Class I locations. 

<2) Class /, Division 2. In Class I, Di¬ 
vision 2 locations, meters, instruments 
and relays shall conform to: 

(i) Switches and circuit breakers, and 
make and break contacts of push buttons, 
relays, and alarm bells or horns, shall 
have enclosures approved for Class I 
locations, unless general purpose en¬ 
closures are provided, and current inter¬ 
rupting contacts are immersed in oil: 
enclosed within a chamber hermetically 
sealed against the entrance of gases or 
vapors; or in circuits which under normal 
conditions do not release sufficient energy 
1 f ni te a specific hazardous atmos¬ 
pheric mixture. 

•ii) Resistors, resistance devices, 
thermionic tubes, and rectifiers, which 
Use ^ in or in connection with meters, 

istruments and relays, shall conform to 

rn ♦ fi agrapl1 Paragraph ex- 

Pt that enclosures may be of general 
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purpose type w’hen such equipment is 
without make and break or sliding con¬ 
tacts (other than as provided in sub¬ 
division (i) of this subparagraph) and 
when the maximum operating tempera¬ 
ture of any exposed surface will not ex¬ 
ceed eighty percent (80%) of the ignition 
temperature in degrees centigrade of the 
gas or vapor involved as determined by 
ANSI Z11.189—1966. American National 
Standard Method of Test for Auto- 
ignition Temperature of Liquid Petro¬ 
leum Products. 

(iii) Transformer windings, imped¬ 
ance coils, solenoids, and windings 
which do not incorporate sliding or make 
and break contacts shall be provided 
with enclosures which may be of the 
general purpose type. 

(iv) Where an assembly is made up of 
components for which general purpose 
enclosures are acceptable under sub¬ 
divisions (i), (ii), and (iii) of tills sub- 
paragraph, a single general purpose en¬ 
closure is acceptable for the assembly. 
Where such an assembly includes any of 
the equipment described in subdivision 

(ii) of this subparagraph, the maximum 
obtainable surface temperature of any 
component of the assembly shall be 
clearly and permanently indicated on 
the outside of the enclosure. 

(v) Where general purpose enclosures 
are permitted under subdivisions (i), 
(ii), (iii), and (iv) of this subparagraph, 
fuses for overcurrent protection of the 
instrument circuits may be mounted in 
general purpose enclosures provided such 
fuses do not exceed 3 ampere rating at 
120 volts and provided each such fuse 
is preceded by a switch conforming to 
subdivision (i) of this subparagraph. 

(vi) To facilitate replacements, proc¬ 
ess control instruments may be con¬ 
nected through flexible cord, attachment 
plug, and receptacle, provided: 

(a) A switch conforming to subdivi¬ 
sion (i) of this subparagraph is provided 
so that the plug is not depended on to 
interrupt current, and 

(b) Current does not exceed 3 amperes 
at 120 volts, and 

(c) Power supply cord does not ex¬ 
ceed 3 feet, is of a type approved for 
extra hard usage or for hard usage if 
protected by locatiort and is supplied 
through a plug and receptacle of the 
locking and grounding type, and 

id) Only necessary receptacles are 
provided, and 

(e) The receptable carries a label 
warning against unplugging under load. 

(d) Wiring methods . Wiring methods 
shall conform to: 

(1) Class I, Division I. In Class I, Di¬ 
vision 1 locations, threaded rigid metal 
conduit or Type MI cable with termina¬ 
tion fittings approved for the location 
shall be the wiring method employed. 
All boxes, fittings, and joints shall be 
threaded for connection to conduit or 
cable terminations, and shall be explo¬ 
sion proof. Threaded joints shall be made 
up with at least five threads fully en¬ 
gaged. Type MI cable shall be installed 
and supported in a manner to avoid 
tensile stress at the termination fittings. 
Where necessary to employ flexible con¬ 


10707 

nections, as at motor terminals, flexible 
fittings approved for Class I locations 
(explosion proof) shall be used. 

(2) Class /, Division 2. In Class I. 
Division 2 locations, threaded rigid metal 
conduit or Types MI, MC, or ALS cable 
with approved termination fittings shall 
be the wiring method employed. Type MI, 
MC, or ALS cable shall be installed in 
a manner to avoid tensile stress at the 
termination fittings. Boxes, fittings, and 
joints need not be explosion proof ex¬ 
cept as required by paragraph (e) (2) 
(i), and (ii) of this section. Where pro¬ 
vision must be made for limited flexi¬ 
bility, as at motor terminals, flexible 
metal fittings, flexible metal conduit 
with approved fittings, or flexible cord 
approved for extra hard usage and pro¬ 
vided with approved bushed fittings 
shall be used. An additional conductor 
for grounding shall be included in the 
flexible cord unless other acceptable 
means of grounding are provided. 

(e) Sealing and drainage. Seals are 
provided in conduit and oable systems 
to prevent the passage of gases, vapors 
or flames from one portion of the elec¬ 
trical installation to another through the 
conduit. Such communication through 
Type MI cable is inherently prevented 
by construction of the cable, but sealing 
compound is used in cable termination 
fittings to exclude moisture and other 
fluids from the cable insulation, and shall 
be of a type approved for the conditions 
of use. Seals in conduit and cable sys¬ 
tems shall conform to: 

(1) Class 7. Division 1. In Class I. Di¬ 
vision 1 locations, seals shall be located 
as provided in this subparagraph. 

(1) In each conduit run entering an 
enclosure for switches, circuit breakers, 
fuses, relays, resistors, or other appa¬ 
ratus which may produce arcs, sparks or 
high temperatures. Seals shall be placed 
as close as practicable and in no case 
more than 18 inches from such enclo¬ 
sures. There shall be no junction box or 
similar enclosure in the conduit run be¬ 
tween the sealing fitting and the appa¬ 
ratus enclosure. 

(ii) In each conduit run of 2-inch 
size or larger entering the enclosure or 
fitting housing terminals, splices or taps, 
and within 18 inches of such enclosure 
or fitting. 

(iii) In each conduit run leaving the 
Class I, Division 1 hazardous area. The 
sealing fitting may be located on either 
side of the boundary of such hazardous 
area, but shall be so designed and in-, 
stalled that any gases or vapors which 
may enter the conduit system, within the 
Division 1 hazardous area, will not enter 
or be communicated to the conduit be¬ 
yond the seal. There shall be no union, 
coupling, box. or fitting in the conduit 
between the sealing fitting and the point 
at which the conduit leaves the Division 
1 hazardous area. 

(2) Class 7, Division 2. In Class I. Di¬ 
vision 2 locations, seals shall be located 
as provided in this subparagraph. 

(i) For connections to enclosures 
which are required to be approved for 
Class I locations, seals shall be provided 
in conformance to subparagraphs (1) 
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(i) and (ii) of this paragraph. All por¬ 
tions of the conduit run or nipple be¬ 
tween the seal and such enclosure shall 
conform to paragraph (d)(1) of this 
section. 

(ii) In each conduit rim passing from 
the Class I. Division 2 hazardous area 
into a nonhazardous area. The sealing 
fitting may be located on either side of 
the boundary of such hazardous area, 
but shall be so designed and installed 
that any gases or vapors which may 
enter the conduit system, within the Di¬ 
vision 2 hazardous area, will not enter 
or be communicated to the conduit be¬ 
yond the seal. Rigid conduit shall be 
used between the seal fitting and the 
point at which the conduit leaves the 
hazardous area, and a threaded connec¬ 
tion shall be used at the sealing fitting. 
There shall be no union, coupling, box or 
fitting in the conduit between the seal¬ 
ing fitting and the point at which the 
conduit leaves the hazardous area. 

(3) Class I, Divisions 1 and 2. Where 
seals are required, they shall conform 
to the requirements contained in this 
subparagraph. 

(i) Enclosures for connections or for 
equipment shall be provided with ap¬ 
proved integral means for sealing, or 
sealing fittings approved for Class I lo¬ 
cations shall be used. Sealing fittings 
shall be accessible. 

(ii) Sealing compound shall be ap¬ 
proved for the purpose, shall not be 
affected by the surrounding atmosphere 
or liquids, and shall not have a melting 
point of less than 93° C. (200° F.). 

(iii) In the completed seal, the min¬ 
imum thickness of the sealing compound 
shall be not less than the trade size 
of the conduit, and in no case less than 
five-eighths inch. 

(iv) Splices and taps shall not be 
made in fittings intended only for seal¬ 
ing with compound, nor shall other fit¬ 
tings in which splices or taps are made 
be filled with compound. 

(v) In an assembly where equipment 
which may produce arcs, sparks or high 
temperatures is located in a compart¬ 
ment separate from the compartment 
containing splices or taps, and an in¬ 
tegral seal is provided where conduc¬ 
tors pass from one compartment to the 
other, the entire assembly shall be ap¬ 
proved for Class I locations. Seals in 
conduit connections to the compartment 
containing splices or taps shall be pro¬ 
vided in Class I. Division 1 locations 
where required by subparagraph (l)(ii) 
of this paragraph. 

(4) Drainage . 

(i) Where there is probability that 
liquid or other condensed vapor may 
be trapped within enclosures for con¬ 
trol equipment or at any point in the 
raceway system, means shall be pro¬ 
vided to prevent accumulation or to 
permit periodic draining of such liquid 
or condensed vapor. 

(ii) Where there is probability that 
liquid or condensed vapor may accumu¬ 
late within motors or generators, joints, 
and conduit systems shall be arranged 
to minimize entrance of liquid. If means 
to prevent accumulation or to permit 


periodic draining are judged necessary, 
such means shall be provided at the time 
of manufacture, and shall be deemed an 
integral part of the machine. 

(iii) Canned pumps, process connec¬ 
tions for flow, pressure or analysis 
measurements, etc., frequently depend 
upon a single seal diagram or tube to 
prevent process fluids from enter¬ 
ing the electrical conduit system. An 
additional approved seal or barrier shall 
be provided with an adequate drain be¬ 
tween the seals in such a manner that 
leaks would be obvious. 

(f) Switches , circuit breakers, motor 
controllers, and fuses. Switches, circuit 
breakers, motor controllers, and fuses 
shall conform to: 

(1) Class 1, Division 1. In Class I, Di¬ 
vision 1 locations, switches, circuit 
breakers, motor controllers, and fuses, 
including push buttons, relays and sim¬ 
ilar devices, shall be provided with 
enclosures, and the enclosure in each 
case together with the enclosed appara¬ 
tus shall be approved as a complete 
assembly for use in Class I locations. 

(2) Class I, Division 2. Switches, cir¬ 
cuit breakers, motor controllers and 
fuses in Class I, Division 2 locations shall 
conform to: 

(i) Circuit breakers, motor control¬ 
lers, and switches intended to interrupt 
current in the normal performance of 
the function for which they are installed 
shall be provided with enclosures ap¬ 
proved for Class I locations, unless gen¬ 
eral purpose enclosures are provided and 
the interruption of current occurs within 
a chamber hermetically sealed against 
the entrance of gases and vapor, or the 
current interrupting contacts are oil- 
immersed and the device is approved 
for locations of this class and division. 

(ii) Enclosures for disconnecting and 
isolating switches without fuses and 
which are not intended to interrupt cur¬ 
rent may be of general purpose type. 

(iii) For the protection of motors, ap¬ 
pliances and lamps, except as provided 
in subdivision (iv) of this subparagraph, 
standard plug or cartridge fuses may be 
used provided they are placed within en¬ 
closures approved for the purpose and 
for the location, or fuses of a type in 
which the operating element is immersed 
in oil or other approved liquid, or is en¬ 
closed within a chamber hermetically 
sealed against the entrance of gases and 
vapors may be used provided they are 
approved for the purpose and are placed 
within general purpose enclosures. 

(iv) When not more than 10 sets of 
approved enclosed fuses, or not more 
than 10 circuit breakers which are not 
intended to be used as switches for the 
interruption of current, are installed for 
branch or feeder circuit protection in 
any one room, area or section of this 
class and division, the enclosures for 
such fuses or circuit breakers may be of 
general purpose type, provided the fuses 
or circuit breakers are for the protec¬ 
tion of circuits or feeders supplying 
lamps in fixed positions only. 

(g) Control transformers and resis¬ 
tors . Transformers, impedance coils and 
resistors used as or in conjunction with 


control equipment for motors, generators 
and appliances shall conform to: 

(1) Class I, Division 1 . In Class I. Divi¬ 
sion 1 locations, transformers, imped¬ 
ance coils and resistors, together with 
any switching mechanism associated 
with them, shall be provided with enclo¬ 
sures approved for Class I locations ex¬ 
plosion proof). 

(2) Class I, Division 2. In Class I, Divi¬ 
sion 2 locations, control transformers 
and resistors shall conform to: 

(i) Switching mechanisms used in 
conjunction with transformers, imped¬ 
ance coils and resistors shall conform to 
paragraph (f) (2) of this section. 

(ii) Enclosures for windings of trans¬ 
formers, solenoids or impedance coils 
may be of the general purpose types. 

(iii) Resistors shall be provided with 
enclosures and the assembly shall be ap¬ 
proved for Class I locations, unless re¬ 
sistance is nonvariable and maximum 
operating temperature, in degrees cen¬ 
tigrade, will not exceed eighty percent 
(80%) of the ignition temperature of the 
gas or vapor involved as determined by 
ANSI Z11.89—1966, American National 
Standard Method of Test for Autoigni¬ 
tion Temperature of Liquid Petroleum 
Products. 

(h) Motors and generators. Motors 
and generators shall conform to: 

(1) Class I, Division 1 . In Class I. Divi¬ 
sion 1 locations, motors, generators and 
other rotating electrical machinery shall 
be approved for Class I locations (explo¬ 
sion proof); or of the totally enclosed 
type supplied with positive-pressure ven¬ 
tilation from a source of clean air with 
discharge to a safe area, so arranged to 
prevent energizing of the machine until 
ventilation has been established and the 
enclosure has been purged with at least 
ten (10) volumes of air, and also ar¬ 
ranged to automatically deenergize the 
equipment when the air supply fails; or 
of the totally enclosed inert-gas-filled 
type supplied with a suitable reliable 
source of inert gas for pressuring the en¬ 
closure, with devices provided to insure 
a positive pressure in the enclosure and 
arranged to automatically deenergize the 
equipment when the gas supply fails. 
Totally enclosed motors, other than those 
approved for Class I locations, shall have 
no external surface with an operating 
temperature in degrees Centigrade in 
excess of eighty percent (80%) of the 
ignition temperature of the gas or vapor 
involved, as determined by ANSI Z11.89-' 
1966, American National Standard 
Method of Test for Autoignition Tem¬ 
perature of Liquid Petroleum Products. 
Appropriate devices shall also be pro¬ 
vided to detect any increase in tempera¬ 
ture of the motor beyond design limits 
and automatically deenergize the equip¬ 
ment. Auxiliary equipment shall be or 
a type approved for the location in which 
it is installed. 

(2) Class I, Division 2. In Class I. di¬ 
vision 2 locations, motors, generators, ana 
other rotating electrical machinery m 
which are employed sliding contacts, 
centrifugal or other types of switching 
mechanism (including motor overcur¬ 
rent devices), or integral resistance de¬ 
vices, either while starting or while 
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running, shall be approved for Class I 
locations (explosion proof), unless such 
sliding contacts, switching mechanisms 
and resistance devices are provided with 
enclosures approved for such locations. 

(i> Lighting fixtures . Lamps shall be 
installed in fixtures which shall con¬ 
form to: 

( 1 ) Class I, Division 1. In Class I, Di¬ 
vision 1 locations, lighting fixtures shall 
conform to the requirements of this 
subparagraph. 

<i> Each fixture shall be approved as 
a complete assembly for locations of tills 
class, and shall be clearly marked to in¬ 
dicate the maximum wattage of lamps 
for which it is approved. Fixtures in¬ 
tended for portable use shall be specif¬ 
ically approved as a complete assembly 
for that use. 

<ii> Each fixture shall be protected 
against physical damage by a suitable 
guard or by location. 

(iii) Pendant fixtures shall be sus¬ 
pended by and supplied through 
threaded rigid conduit stems and 
threaded joints shall be provided with 
setscrews or other effective means to pre¬ 
vent loosening. For stems longer than 
12 inches, permanent and effective brac¬ 
ing against laterial displacement shall be 
provided at a level not more than 12 
inches above the lower end of the stem, 
or flexibility in the form of a fitting or 
flexible connector approved for the pur¬ 
pose and for the location shall be pro¬ 
vided not more than 12 inches from the 
point of attachment to the supporting 
box or fitting. 

(iv) Boxes, box assemblies or fittings 
used for the support of lighting fixtures 
shall be approved for the purpose and 
for Class I locations. 

(2) Class I, Division 2. In Class I, Di¬ 
vision 2 locations, lighting fixtures shall 
conform to the requirements of this 
subparagraph. 

(i) Portable lamps shall conform to 
subparagraph (1) (i) of this paragraph. 

(ii) Lighting fixtures for fixed lighting 
shall be protected from physical dam¬ 
age by suitable guards or by location. 
Where there is danger that falling sparks 
or hot metal from lamps or fixtures 
might ignite localized concentrations of 
flammable vapors or gases, suitable en¬ 
closures or other effective protective 
means shall be provided. Where lamps 
are of a size or type which may, under 
normal operating conditions, reach sur¬ 
face temperatures exceeding eighty per¬ 
cent (80%) of the ignition temperature 
in degrees centigrade of the gas or vapor 
involved, as determined by ANSI 
ZU.89—1966, American National Stand¬ 
ard Method of Test for Autoignition tem¬ 
perature of Liquid Petroleum Products, 
fixtures shall conform to subparagraph 

1,( i> of this paragraph. 

( iii> Pendant fixtures shall be sus¬ 
pended by threaded rigid conduit stems 
or by other means consistent with the 
requirements of this part. For rigid 
stems longer than 12 inches, permanent 
and effective bracing against lateral dis¬ 
placement shall be provided at a level not 
more than 12 inches above the lower end 
01 the stem, or flexibility in the form of 


a fitting or flexible connector approved 
for the purpose shall be provided not 
more than 12 inches from the point of 
attachment to the supporting box or 
fitting. 

(iv) Boxes, box assemblies, or fittings 
used for the support of lighting fixtures 
shall be approved for the purpose. 

(v) Switches which are a part of an 
assembled fixture or of an individual 
lampholder shall conform to the re¬ 
quirements of paragraph (f) (2) (i) of 
this section. 

(vi> Starting and control equipment 
for mercury-vapor and fluorescent lamps 
shall conform to the requirements of 
paragraph (g)(2) of this section. 

(j> Utilization equipment , fixed and 
portable. Utilization equipment, fixed 
and portable, shall conform to: 

(D Class /, Division 1. In Class I, 
. Division 1 locations, utilization equip¬ 
ment, including electrically heated and 
motor-driven equipment shall be ap¬ 
proved for Class I locations. 

(2) Class I, Division 2. In Class I, 
Division 2 locations, utilization equip¬ 
ment, fixed and portable, shall conform 
to the requirements of this subpara¬ 
graph. 

(i) Electrically heated utilization 
equipment shall be approved for Class I 
locations. 

(ii) Motors of motor-driven utiliza¬ 
tion equipment shall conform to para¬ 
graph (h) (2) of this section. 

(iii) Switches, circuit breakers and 
fuses shall conform to paragraph (f) (2) 
of this section. 

(k) Flexible cords, Class I, Divisions 
l and 2. A flexible cord may be used only 
for connection between a portable lamp 
or other portable utilization equipment 
and the fixed portion of its supply cir¬ 
cuit and where used shall be of a type 
approved for extra hard usage; contain, 
in addition to the conductors of the cir¬ 
cuit, a grounding conductor; be con¬ 
nected to terminals or to supply con¬ 
ductors in a manner consistent with the 
requirements of this subpart; be sup¬ 
ported by clamps or by other suitable 
means in such a manner that there will 
be no tension on the terminal connec¬ 
tions; and suitable seals shall be pro¬ 
vided where the flexible cord enters 
boxes, fittings or enclosures of explosion- 
proof type. 

(l) Receptacles and attachments 
plugs, Class /. Divisions 1 and 2. Recep¬ 
tacles and attachment plugs shall be 
of the type providing for connection to 
the grounding conductor of the flexible 
cord, and shall be approved for Class I 
locations, except as provided in para¬ 
graph (c)(2) (vi> of this section. 

(m> Conductor insulation Class I, 
Divisions 1 and 2. Where condensed 
vapors or liquids may collect on or come 
in contact with the insulation on con¬ 
ductors, such insulation shall be of a 
type approved for use under such con¬ 
ditions or the insulation shall be pro¬ 
tected by a sheath of lead or by other 
approved means. 

(n) Signal, alarm, remote-control and 
communication systems. Signal, alarm, 
remote-control and communication sys¬ 


tems shall conform to the requirements 
of this subparagraph. 

(1) Class /, Dtvision 1. In Class I, Divi¬ 
sion 1 locations, all apparatus and equip¬ 
ment of signaling, alarm, remote-control 
and communication systems, irrespective 
of voltage, shall be approved for Class I 
locations, and all wiring shall conform 
to paragraphs (d)(1), (e) (1), and (e) (3) 
of this section. 

(2) Class /, Divisioji 2. In Class I, Divi¬ 
sion 2 locations, signal, alarm, remote- 
control and communication systems shall 
conform to the requirements of this sub- 
paragraph. 

(i) Switches and circuit breakers, and 
make and break contacts of push but¬ 
tons, relays, and alarm bells or horns, 
shall have enclosures approved for Class 
I locations, unless general purpose 
enclosures are provided and current in¬ 
terrupting contacts are immersed in oil; 
or enclosed within a chamber hermeti¬ 
cally sealed against the entrance of gases 
or vapors; or in circuits which under 
normal conditions do not release suffi¬ 
cient energy to ignite a specific hazard¬ 
ous atmospheric mixture. 

(ii) Resistors, resistance devices, 
thermionic tubes and rectifiers shall con¬ 
form to paragraph (c) (2) (ii) of tills sec¬ 
tion. 

(iii) Enclosures which may be of gen¬ 
eral purpose type shall be provided for 
lightning protective devices and for 
fuses. 

(iv) All wiring shall conform to para¬ 
graphs (d)(2), (e)(2), and (e)(3) of 
this section. 

(o) Live parts, Class I, Divisions 1 and 
2. There shall be no exposed live parts. 

(p) Grounding . Class /, Divisions 1 and 
2. Wiring and equipment shall be 
grounded in conformity with the re¬ 
quirements of this paragraph. 

(1) Exposed parts. The exposed non¬ 
current-carrying metal parts of equip¬ 
ment such as the frames or metal 
exteriors of motors, fixed or portable 
lamps or other utilization equipment, 
lighting fixtures, cabinets, cases and 
conduit, shall be grounded as specified in 
§ 1910.314. 

(2) Bonding. The locknut-bushing and 
double-locknut types of contacts shall 
not be depended upon for bonding pur¬ 
poses. but bonding jumpers with proper 
fittings or other approved means shall 
be used. Such means of bonding shall 
apply to all intervening raceways, fit¬ 
tings, boxes, enclosures, etc. between haz¬ 
ardous areas and the point of grounding 
for service equipment. Where flexible 
conduit is used as permitted in para¬ 
graph «d>(2) of this section, bonding 
jumpers with proper fittings shall be 
provided around such conduit. 

(3) Lightning protection. Each un¬ 
grounded service conductor of a wiring 
system in a Class I location, when sup¬ 
plied from an overhead line in an area 
where lightning disturbances are preva¬ 
lent, shall be protected by an approved 
lightning protective device. 

Lightning protective devices shall be 
connected to the service conductors on 
the supply side of the service disconnect¬ 
ing means, and shall be bonded to the 
raceway system at the service entrance. 
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< 4) Grounded service conductor boyided 
to raceway. Wiring in a Class I location, 
when supplied from a grounded alternat¬ 
ing current supply system in which a 
grounded conductor is a part of the serv¬ 
ice, shall have the grounded service con¬ 
ductor bonded to the raceway system and 
to the grounding conductor for the race¬ 
way system. The bonding connection to 
the grounded service conductor shall be 
made on the supply side of the service 
disconnecting means. 

(5) Transformer ground bonded to 
raceway. Wiring in a Class I location, 
when supplied from a grounded alternat¬ 
ing current supply system in which no 
grounded conductor is a part of the 
service, shall be provided with a metallic 
connection between the supply system 
ground and the raceway system at the 
service entrance. The metallic connection 
shall have an ampacity not less than one- 
fifth that of the service conductors, and 
shall in no case be smaller than No. 10 
when of soft copper, or No. 12 when 
of medium or hard-drawn copper. 

(6> Multiple grounds. Where, in the 
application of § 1910.314(b) it is neces¬ 
sary to abandon one or more grounding 
connections to avoid objectionable pas¬ 
sage of current over the grounding con¬ 
ductors, the connection required in sub- 
paragraphs (4) and (5) of this para¬ 
graph shall not be abandoned while any 
other grounding connection remains 
connected to the supply system. 

§ 1910.323 [Reserved] 

§ 1910.326 Cluss II Installation*—Haz¬ 
ardous Locations. 

(a) General, (i) The general rules of 
this subpart shall apply to the installa¬ 
tion of electrical wiring and apparatus 
in locations classified as Class n under 
section 1910.324(e) except as modified 
by this section. 

<ii) “Dust-ignition-proof,” as used in 
tills section shall mean enclosed in a 
manner which will exclude ignitible 
amounts of dusts or amounts which 
might affect performance or rating and 
which, when installation and protection 
are in conformance with this subpart, 
will not permit arcs, sparks or heat 
otherwise generated or liberated inside 
of the enclosure, to cause ignition of ex¬ 
terior accumulations or atmospheiic 
suspensions of a specified dust on or in 
the vicinity of the enclosure. 

(iii) Equipment installed in Class II 
locations shall be able to function at full 
rating without developing surface tem¬ 
peratures high enough to cause excessive 
dehydration or gradual carbonization of 
any organic dust deposits that may oc¬ 
cur. Dust wiiich is carbonized or is ex¬ 
cessively dry is highly susceptible to 
spontaneous ignition. In general, maxi¬ 
mum surface temperatures under actual 
operating conditions shall not exceed 
165° C. (329° F.) for equipment which is 
not subject to overloading, and 120° C. 
<248° F.) for equipment such as motors, 
power transformers, etc., which may be 
overloaded. 

' b> Transformers and capacitors. The 
installation of transformers and capaci¬ 


tors shall conform to the requirements 
of this subparagraph. 

(1) Class II, Division 1. In Class n. 
Division 1 locations, transformers and 
capacitors shall conform to the require¬ 
ments of this subparagraph. 

(1) Transformers and capacitors con¬ 
taining a liquid that will burn shall be 
installed only in vaults conforming to 
section 1910.318(c), and in addition doors 
or other openings communicating with 
the hazardous area shall have self-clos¬ 
ing fire doors on both sides of the wall, 
and the doors shall be carefully fitted 
and provided with suitable seals < such as 
weather stripping) to minimize the en¬ 
trance of dust into the vault ; vent open¬ 
ings and ducts shall communicate only 
with the outside air; and suitable pres¬ 
sure-relief openings communicating with 
the outside air shall be provided. 

<ii) Transformers and capacitors 
which do not contain a liquid that will 
burn shall be installed in vaults con¬ 
forming to section 1910.318(c) or be ap¬ 
proved as a complete assembly including 
terminal connections for Class II 
locations. 

(iii) No transformer or capacitor shall 
be installed in a location where dust 
from magnesium, aluminum, aluminum 
bronze powders, or other metals of simi¬ 
larly hazardous characteristics may be 
present. 

(2) Class II, Division 2. In Class II, 
Division 2 locations, transformers and 
capacitors shall conform to the require¬ 
ments of this paragraph. 

(i) Transformers and capacitors con¬ 
taining a liquid that w'ill burn shall be 
installed in vaults conforming to section 
1910.318(c). 

<ii) Transformers containing askarel 
and rated in excess of 25 kv.-a shall be 
provided with pressure-relief vents; be 
provided with means for absorbing any 
gases generated by arcing inside the case, 
or the pressure-relief vents shall be con¬ 
nected to a chimney or flue which will 
carry such gases outside the building and 
have an air space of not less than 6 
inches between the transformer cases 
and any adjacent combustible material. 

(iii) Dry-type transformers shall be 
installed in vaults or shall have their 
windings and terminal connections en¬ 
closed in tight metal housings without 
ventilating or other openings; and oper¬ 
ate at voltages not exceeding 600 volts. 

(c) Surge protection. Class II, Division 
1 and 2. (i) In geographical locations 
where lightning disturbances are preva¬ 
lent, wiling systems in Class II locations 
shall, when supplied from overhead lines, 
be suitably protected against high- 
voltage surges. This protection shall in¬ 
clude suitable lightning protective de¬ 
vices, interconnection of all grounds, 
and surge-protective capacitors, (ii) 
Interconnection of all grounds shall in¬ 
clude grounds for primary and secondary 
lightning protective devices, secondary 
system grounds if any, and grounds of 
conduit and equipment of the interior 
wiring system. For ungrounded second¬ 
ary systems, secondary lightning protec¬ 
tive devices may be provided both at the 


service and at the point where the sec¬ 
ondary system receives its supply, and 
the intervening secondary conductors 
may be accepted as the metallic connec¬ 
tion between the secondary protective 
devices, provided grounds for the pri¬ 
mary and secondary devices are metal¬ 
lically interconnected at the supply end 
of the secondary system and the sec¬ 
ondary devices are grounded to the race¬ 
way system at the load end of the sec¬ 
ondary system. 

(iii) Surge protective capacitors shall 
be of a type especially designed for the 
duty, shall be connected to each un¬ 
grounded service conductor, and shall be 
grounded to the interior conduit system. 
Capacitors shall be protected by 30- 
ampere fuses of suitable type and volt¬ 
age rating, or by automatic circuit 
breakers of suitable type and rating and 
shall be connected to the supply con¬ 
ductors on the supply side of the service 
disconnecting means. 

(d) Wiring methods. Wiring methods 
shall conform to the requirements of this 
paragraph. 

(1) Class II, Division 1. In Class II. 
Division 1 locations, threaded rigid metal 
conduit or Type MI cable with termina¬ 
tion fittings approved for the location 
shall be the wiring method employed. 
Type MI cable shall be installed and sup¬ 
ported in a manner to avoid tensile stress 
at the termination fittings. 

(1) Fittings and boxes shall be pro¬ 
vided with threaded bosses for connec¬ 
tion to conduit or cable terminations, 
shall have close fitting covers, and shall 
have no openings (such as holes for 
attachment screws) through which dust 
might enter, or through which sparks or 
burning material might escape. Fittings 
and boxes in which taps, joints or termi¬ 
nal connections are made, or which are 
used in locations w T here dusts are of an 
electrically conducting nature shall be 
dust-ignition-proof and approved for 
Class n locations. 

(ii) Where necessary to employ flex¬ 
ible connections, dust-tight flexible con¬ 
nectors, flexible metal conduit with ap¬ 
proved fittings, or flexible cord approved 
for extra-hard usage and provided with 
bushed fittings shall be used, except that 
where dusts are of an electrically con¬ 
ducing nature, flexible metal conduit 
shall not be used, and flexible cords shall 
be provided with dust-tight seals at both 
ends. An additional conductor for 
grounding shall be provided in the flex¬ 
ible cord unless other means of ground¬ 
ing are provided w r hich are consistent 
with the requirements of this section. 
Where flexible connections are subject 
to oil or other corrosive conditions, the 
insulation of the conductors shall be of 
a type approved for the condition or shall 
be protected by means of a suitable 
sheath. 

(2) Class II, Division 2. In Class II. 
Division 2 locations, rigid metal conduit, 
electrical metallic tubing, or Types MI, 
MC. or ALS cable with approved termi¬ 
nation fittings or dust-tight wireways 
shall be the wiring method employed 

(i) Wireways, and fittings and boxes 
in which taps, joints or terminal con- 
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iiections are made, shall be designed to 
minimize the entrance of dust, and shall 
be provided with telescoping or close 
fitting covers, or other effective means to 
prevent the escape of sparks or burning 
material; and shall have no openings 
<such as holes for attachment screws) 
through which, after installation, sparks 
or burning material might escape or 
through which adjacent combustible 
material might be ignited. 

(a» Where flexible connections are 
necessary the provisions of subparagraph 
<lxii> of this paragraph shall apply. 

<e> Sealing, Class II, Divisions 1 and 2. 
Where a raceway provides communica¬ 
tion between an enclosure which is re¬ 
quired to be dust-ignition-proof and one 
which is not, suitable means shall be pro¬ 
vided to prevent the entrance of dust 
into the dust-ignition-proof enclosure 
through the raceway. This means may be 
a permanent and effective seal: a hori¬ 
zontal section not less than 10 feet long 
in the raceway; or a vertical section of 
raceway not less than 5 feet long and 
extending downward from the dust- 
ignition-proof enclosures. Sealing fittings 
shall be accessible. 

(f> Switches, circuit breakers, motor 
controllers, and fuses. Switches, circuit 
breakers, motor controllers, and fuses 
shall conform to the requirements of this 
paragraph. 

(1) Class II, Division 1. In Class II. 
Division 1 locations, switches, circuit 
breakers, motor controllers, and fuses 
shall conform to the requirements of this 
subparagraph. 

(i) Switches, circuit breakers, motor 
controllers, and fuses, including push 
buttons, relays, and similar devices, 
which are intended to interrupt current 
in the normal performance of the func¬ 
tion for which they are installed, or 
which are installed where dusts of an 
electrically conducting nature may be 
present, shall be provided with dust- 
ignition-proof enclosures which, to¬ 
gether with the enclosed apparatus in 
each case, shall be approved as a com¬ 
plete assembly for Class II locations. 

<ii > Disconnecting and isolating 
switches containing no fuses and not in¬ 
tended to interrupt current, and which 
are not installed where dusts may be of 
an electrically conducting nature, shall 
be provided with tight metal enclosures 
which shall be designed to minimize the 
entrance of dust, and which shall be 
equipped with telescoping or close fitting 
covers, or with other effective means to 
prevent the escape of sparks or burning 
material; and have no openings (such as 
holes for attachment screws) through 
which, after installation, sparks or burn¬ 
ing material might escape, or through 
which exterior accumulations of dust or 
adjacent combustible material might be 
ignited. 

( iii> In locations where dust from 
magnesium, aluminum, aluminum bronze 
powders, or other metals of similarly 
hazardous characteristics may be present, 
fuses, switches, motor controllers and 
circuit breakers shall have enclosures 
specifically approved for such locations. 

Class II, Division 2. In Class n, 
Division 2 locations, enclosures for fuses, 
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switches, circuit breakers, and motor 
controllers including push buttons, 
relays, and similar devices, shall conform 
to the requirements of subparagraph (1) 

(ii) of this paragraph. 

(g) Control transformers and resistors. 
Transformers, solenoids, impedence coils 
and resistors used as or in conjunction 
with control equipment for motors, gen¬ 
erators and appliances shall conform to 
the requirements of this paragraph. 

(1) Class II. Division 1. In Class n, 
Division 1 locations, control transform¬ 
ers, solenoids, impedance coils, and re¬ 
sistors. and any overcurrent devices or 
switching mechanisms associated with 
them shall have dust-ignition-proof en¬ 
closures approved for Class II locations. 
No control transformer, impedance coil, 
or resistor shall be installed in a location 
where dust from magnesium, aluminum, 
aluminum bronze powders, or other 
metals of similarly hazardous character¬ 
istics may be present unless provided 
with an enclosure specifically approved 
for such locations. 

<2> Class II. Divisioii 2. In Class II, 
Division 2 locations, transformers, and 
resistors shall conform to the require¬ 
ments of this subparagraph. 

(i) Switching mechanisms (including 
overcurrent devices) associated with 
control transformers, solenoids, imped¬ 
ance coils, and resistors, shall be pro¬ 
vided with enclosures conforming to 
paragraph (f) (1) (ii) of this section. 

(ii) Where not located in the same en¬ 
closure with switching mechanisms, con¬ 
trol transformers, solenoids, and imped¬ 
ance coils shall be provided with tight 
metal housings without ventilating 
openings. 

(iii) Resistors and resistance devices 
shall have dust-ignition-proof enclosures 
approved for Class n locations, except 
that where the maximum normal operat¬ 
ing temperature of the resistor will not 
exceed 120° C. (248° P.) nonadjustable 
resistors and resistors which are part of 
an automatically timed starting sequence 
may have enclosures conforming to sub¬ 
division (ii) of this subparagraph. 

(h> Motors and generators. Motors 
and generators shall conform to the re¬ 
quirements of this paragraph. 

(1) Class II. Division 1 . In Class II, 
Division 1 locations, motors, generators, 
and other rotating electrical machinery 
should be dust-ignition-proof or totally 
enclosed pipe ventilated and shall be 
approved for Class II locations. 

(2) Class II. Division 2. (i) Motors, 
generators, and other rotating electrical 
machinery shall be dust-ignition-proof 
or totally enclosed pipe ventilated. 

(ii) Exception: If accumulations of 
nonconducting, nonabrasive dust will be 
moderate, and if machines can be easily 
reached for routine cleaning and main¬ 
tenance, the following may be installed: 

(a> Standard open-type machines 
without sliding contacts, centrifugal or 
other types of switching mechanism (in¬ 
cluding motor overcurrent devices) or 
integral resistance devices. 

<b> Standard open-type machines 
with such contacts, switching mecha¬ 
nisms or resistance devices enclosed 
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within tight metal housings without ven¬ 
tilating or other openings. 

(c) Self-cleaning textile motors of the 
squirrel-cage type. 

(1) Ventilating piping. Vent pipes for 
motors, generators or other rotating elec¬ 
trical machinery, or for enclosures for 
electrical apparatus or equipment, shall 
be of metal not lighter than No. 24 USS 
gage, or of equally substantial noncom¬ 
bustible material, and shall lead directly 
to a source of clean air outside of build¬ 
ings; be screened at the outer ends to 
prevent the entrance of small animals or 
birds; be protected against physical dam¬ 
age and against rusting or other corro¬ 
sive influences. In addition, vent pipes 
shall conform to the remaining require¬ 
ments of this paragraph. 

(D Class II. Division 1. In Class II, 
Division locations, vent pipes, including 
their connections to motors or to the 
dust-ignition-proof enclosures for other 
equipment or apparatus, shall be dust- 
tight throughout their length. For metal 
pipes, seams and joints shall be riveted 
(or bolted) and soldered; welded; or ren¬ 
dered dust-tight by some other equally 
effective means. 

(2) Class II, Division 2. In Class n, 
Division 2 locations, vent pipes and their 
connections shall be sufficiently tight to 
prevent the entrance of appreciable 
quantities of dust into the ventilated 
equipment or enclosure, and to prevent 
the escape of sparks, flame or burning 
material which might ignite dust accu¬ 
mulations or combustible material in the 
vicinity. For metal pipes, lock seams and 
riveted or welded joints may be used, and 
tight-fitting slip joints may be used 
where some flexibility is necessary as at 
connections to motors. 

(j) Utilization equipment, fixed and 
portable. Utilization equipment, fixed 
and portable, shall conform to the re¬ 
quirements of this paragraph. 

(1> Class II, Division 1. In Class II, 
Division 1 locations, utilization equip¬ 
ment, including electrically heated and 
motor-driven equipment, shall be dust- 
ignition-proof approved for Class II loca¬ 
tions. Where dust from magnesium, 
aluminum, aluminum bronze powders, or 
other metals of similarly hazardous 
characteristics may be present, such 
equipment shall be specifically approved 
for such locations. 

(2) Class II. Division 2. In Class, Divi¬ 
sion 2 locations, utilization equipment, 
fixed and portable, shall conform to the 
requirements of this subparagraph. 

(i) Electrically heated utilization 
equipment shall be dust-ignition-proof 
approved for Class II locations. 

( ii) Motors of motor-driven utilization 
equipment shall conform to paragraph 
(h)(2) of this section. 

(iii> Enclosures for switches, circuit 
breakers, and fuses shall conform to 
paragraph (f)(1) (ii) of this section. 

(iv) Transformers, solenoids, imped¬ 
ance coils and resistors shall conform to 
paragraph (g)(2) of tills section. 

<k> Lighting fixtures. Lamps shall be 
installed in fixtures which shall conform 
to the requirements of this paragraph. 
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(1) Class 11, Division 1. In Class II, 
Division 1 locations, lighting fixtures for 
fixed and portable lighting shall conform 
to the requirements of this subparagraph. 

(i) Each fixture shall be dust-ignition- 
proof and approved for Class II locations, 
and shall be clearly marked to indicate 
the maximum wattage of the lamp for 
which it is approved. In locations where 
dust from magnesium, aluminum, alumi¬ 
num bronze powders, or other metals of 
similarly hazardous characteristics may 
be present, fixtures for fixed or portable 
lighting, and all auxiliary equipment, 
shall be specifically approved for such 
locations. 

(ii) Each fixture shall be protected 
against physical damage by a suitable 
guard or by location. 

(iii) Pendant fixtures shall be sus¬ 
pended by threaded rigid conduit stems 
or chains with approved fittings, or by 
approved flexible fixture fittings. For 
rigid stems longer than 12 inches, per¬ 
manent and effective bracing against 
lateral displacement shall be provided at 
a level not more than 12 inches above 
the lower end of the stem, or flexibility 
in the form of a fitting or a flexible con¬ 
nector approved for the purpose and for 
the location shall be provided not more 
than 12 inches from the point of attach¬ 
ment to the supporting box or fitting. 
Threaded joints shall be provided with 
set-screws or other effective means to 
prevent loosening. Where wiring between 
an outlet box or fitting and a pendant 
fixture is not enclosed in conduit, flexi¬ 
ble cord approved for hard usage shall 
be used, and Suitable seals shall be pro¬ 
vided where the cord enters the fixture 
and the outlet b<Tx or fitting. Flexible 
cord shall not serve as the supporting 
means for a fixture. 

(iv) Boxes, box assemblies or fittings 

used for the support of lighting fixtures 
shall be approved for the purpose and for 
Class II locations. v 

<2) Class II, Division 2 . In Class II, 
Division 2 locations, lighting fixtures 
shall conform to the requirements of 
this subparagraph. 

(1) Portable lamps shall be dust- 
ignition-proof and approved for Class II 
locations. They shall be clearly marked 
to indicate the maximum wattage of 
lamps for which they are approved. 

(ii) Lighting fixtures for fixed light¬ 
ing, when not of a type approved for 
Class II locations, shall provide enclo¬ 
sures for lamps and lampholders which 
shall be designed to minimize the deposit 
of dust on lamps and to prevent the es¬ 
cape of sparks, burning material or hot 
metal. Each fixture shall be clearly 
marked to indicate the maximum watt¬ 
age of lamp which may be used without 
exceeding a maximum exposed surface 
temperature of 165° C. (329 F.) under 
normal conditions of use. 

• iii) Lighting fixtures for fixed light¬ 
ing shall be protected from physical 
damage by suitable guards or by location. 

(iv> Pendant fixtures shall be sus¬ 
pended by threaded rigid conduit stems 
or chains with approved fittings, or by 
approved flexible fixture fittings. 

For rigid stems longer than 12 inches 
permanent and effective bracing against 
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lateral displacement shall be provided 
at a level not more than 12 inches above 
the lower end of the stem, or flexibility 
in the form of a fitting or a flexible con¬ 
nector approved for the purpose shall be 
provided not more than 12 inches from 
the point of attachment to the support¬ 
ing box or fitting. When wiring between 
an outlet box or fitting and a pendant fix¬ 
ture is not enclosed in conduit, flexible 
cord approved for hard usage shall be 
used. Flexible cord shall not serve as 
the supporting means for a fixture. 

(v) Boxes, box assemblies, and fittings 
used for the support of lighting fixtures 
shall be approved for that purpose. 

(vi) Starting and control equipment 
for mercury vapor and fluorescent lamps 
shall conform to the requirement of par¬ 
agraph (g)(2) of this section. 

< 1) Flexible cords, Class II, Divisions 1 
and 2. Flexible cords used in Class II 
locations shall be of a type approved for 
extra hard usage; contain, in addition to 
the conductors of the circuit, a ground¬ 
ing conductor; be connected to termi¬ 
nals or to supply conductors in an ap¬ 
proved manner; be supported by clamps 
or by other suitable means in such a 
manner that there will be no tension 
on the terminal connections; and be pro¬ 
vided with suitable seals to prevent the 
entrance of dust where the flexible cord 
enters boxes or fittings which are re¬ 
quired to be dust-ignition-proof. 

(m) Receptacle and attachment 
plugs —(1) Class II, Division 1. In Class 
II, Division 1 locations, receptacles and 
attachment plugs shall be of the type 
providing for connection of the ground¬ 
ing conductor of the flexible cord, and 
shall be dust-ignition-proof approved for 
Class II locations. 

(2) Class II, Division 2. In Class II, 
Division 2 locations, receptacles and at¬ 
tachment plugs shall be of the type pro¬ 
viding for connection to the grounding 
conductor of the flexible cord, and shall 
be so designed that connection to the 
supply circuit cannot be made or broken 
while live parts are exposed. 

(n) Signal, alarm, reinote-control, and 
local loud-speaker intercommunication 
systems. Signal, alarm, remote-control, 
and local loud-speaker intercommunica¬ 
tion systems shall conform to the re¬ 
quirements of this paragraph. 

(1) Class II, Division 1 . In Class II, 
Division 1 locations, signal, alarm, 
remote-control, and local loud-speaker 
intercommunication systems shall con¬ 
forms to the requirements of this sub¬ 
paragraph. 

<i) Where accidental damage or break¬ 
down of insulation might cause arcs, 
sparks, or high temperatures, rigid metal 
conduit, electrical metallic tubing, or 
Type MI cable with approved termina¬ 
tion fittings shall be the wiring method 
employed. For conduit or electrical me¬ 
tallic tubing, the number of conductors 
shall be limited only by the requirement 
that the cross sectional area of all con¬ 
ductors shall not exceed 40 percent of 
the area of the raceway. Where limited 
flexibility is desirable or where exposure 
to physical damage is not severe, flexible 
cord approved for extra hard usage may 
be used. 


(ii) Switches, circuit breakers, relays, 
contactors, and fuses which may inter¬ 
rupt other than voice currents, and cur¬ 
rent-breaking contacts for bells, horns, 
howlers, sirens and other devices in which 
sparks or arcs may be produced, shall be 
provided with enclosures approved for the 
location, unless current-breaking con¬ 
tacts are immersed in oil, or unless the 
interruption of current occurs within a 
chamber sealed against the entrance of 
dust, in which case enclosures may be of 
general purpose type. 

(iii) Resistors, transformers, and choke 
coils which may carry other than voice 
currents, and rectifiers, thermionic tubes, 
and othefr heat generating equipment or 
apparatus shall be provided with dust- 
ignition-proof enclosures approved for 
Class II locations. 

(iv) Motors, generators and other 
rotating electrical machinery shall con¬ 
form to paragraph (h)(1) of this section. 

(v) Where dusts are of an electrically 
conducting nature, all wiring and equip¬ 
ment shall be approved for Class II 
locations. 

(vi) Where dust from magnesium, 
aluminum, aluminum bronze powders, or 
other metals of similarly hazardous char¬ 
acteristics may be present, all apparatus 
and equipment shall be specifically ap¬ 
proved for such conditions. 

(2) Class II, Diirision 2. In Class II. 
Division 2 locations, signal, alarm, re- 
mote-control and local loud-speaker in¬ 
tercommunication systems shall conform 
to the requirements of this subparagraph. 

(1) Enclosures shall conform to sub- 
paragraph (1) (ii) of this paragraph or 
contacts shall have tight metal enclosures 
designed to minimize the entrance of 
dust, and shall have telescoping or tight 
fitting covers and no openings through 
which, after installation, sparks or burn¬ 
ing material might escape. 

(ii) The windings and terminal connec¬ 
tions of transformers and choke coils 
shall be provided with tight metal en¬ 
closures without ventilating openings 

(iii) Resistors, resistance devices, ther¬ 
mionic tubes, and rectifiers shall conform 
to subparagraph (lHiii) of this para¬ 
graph. except that enclosures for therm¬ 
ionic tubes, nonadjustable resistors or 
rectifiers for which maximum operating 
temperature will not exceed 120° C. (248 
F.) may be of general purpose type. 

(iv) Motors, generators, and other 
rotating electrical machinery shall con¬ 
form to paragraph (h) (2) of this section. 

(o) Live parts, Class II, Divisions 1 and 
2, Wiring and equipment shall be 
grounded in conformity with this 
paragraph. 

< 1 > Exposed parts . The exposed non¬ 
current-carrying metal parts of equip¬ 
ment such as the frames or metal ex¬ 
teriors of motors, fixed or portable lamps 
or other utilization equipment, lighting 
fixtures, cabinets, cases, and conduit, 
shall be grounded as specified in section 
1910.314. 

(2) Bondiiig. The locknut-bushing and 
double-locknut types of contact shall not 
be depended upon for bonding purposes, 
but bonding jumpers with fittings, or 
bonding locknuts, gaskets, rounding 
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wedge lugs, and adapters approved by 
Underwriters Laboratories, Inc., shall be 
used. Such means of bonding shall apply 
to all intervening raceways, fittings, 
boxes, enclosures, etc., between hazardous 
areas and the point of grounding for 
service equipment. Where flexible con¬ 
duit is used as permitted In paragraph 
<d) of this section, bonding jumpers with 
proper fittings shall be provided around 
such conduit. 

(3) Lightning protection. Each un¬ 
grounded service conductor of a wiring 
system in a Class II location, when sup¬ 
plied from an ungrounded overhead elec¬ 
trical supply system in an area where 
lightning disturbances are prevalent, 
shall be protected by an approved light¬ 
ning protective device. Lightning protec¬ 
tive devices shall be connected to the 
service conductors on the supply side of 
the service disconnecting means, and 
shall be bonded to the raceway system at 
the service entrance. 

(4) Grounded service conductor 
bonded to raceway. Wiring in a Class II 
location, when supplied from a grounded 
alternating-current supply system in 
which a grounded conductor is a part of 
the service, shall have the grounded serv¬ 
ice conductor bonded to the racew f ay 
system and to the grounding conductor 
for the raceway system. The bonding 
connection to the grounded service con¬ 
ductor shall be made on the supply side 
of the service disconnecting means. 

(5) Transformer ground bonded to 
raceway. Wiring in a Class II location, 
where supplied from a grounded alter¬ 
nating-current supply system in which 
no grounded conductor is a part of the 
service, shall be provided with a metallic 
connection between the supply system 
ground and the raceway system at the 
service entrance. The metallic connection 
shall have an ampacity not less than one- 
fifth that of the service conductors, and 
shall in no case be smaller than No. 10 
when of soft copper, or No. 12 when of 
medium or hard-drawn copper . 

’ 6 • Multiple grounds. Where, in the 
application of section 1910.314(b), it is 
necessary to abandon one or more 
grounding connections to avoid objec¬ 
tionable passage of current over the 
grounding conductors, the connection re¬ 
quired in subparagraphs (4) and (5) of 
tills paragraph shall not be abandoned 
while any other grounding connection 
remains connected to the supply system. 

§ 1910.327 [Reserved] 

§ 1910.328 Clasa 111 InM«llalion*_IIa*- 

nnlous (.orations. 

'a> General, (i) The general provi¬ 
sions of this subpart shall apply to the 
installation of electrical wiring and ap¬ 
paratus in locations classified as Class 
III under section 1910.322(e) except as 
modified by this section. 

<ii» Equipment installed in Class III 
location shall be able to function at full 
rating without developing surface tem¬ 
peratures high enough to cause exces¬ 
sive dehydration or gradual carboniza¬ 
tion of accumulated fibers or flyings. Or¬ 
ganic material which is carbonized or is 
excessively dry is highly susceptible to 


spontaneous ignition. In general, maxi¬ 
mum surface temperatures under operat¬ 
ing conditions shall not exceed 165°C. 
(329° P.) for equipment which is not 
subject to overloading, and 120° C. 
(248° P.) for equipment such as motors, 
power transformers, etc., which may be 
overloaded. 

(b) Transformers and capacitors, 
Class III, Divisions 1 and 2. Transformers 
and capacitors shall conform to section 
1910.326(b)(2). 

(c) Wiring methods. Wiring methods 
shall conform to the requirements of this 
paragraph. 

(1) Class III. Division, 1. In Class III, 
Division 1 locations, rigid metal conduit, 
or approved Type MI, MC, or ALS cables 
shall be the wiring method employed. 

(1) Fittings and boxes in which taps, 
joints or terminal connections are made 
shall be provided with telescoping or 
close fitting covers, or other effective 
means to prevent the escape of sparks 
or burning material; and shall have no 
openings (such as holes for attachment 
screws) through which, after installa¬ 
tion, sparks or burning material might 
escape, or through which adjacent com¬ 
bustible material might be ignited. 

<ii) Where flexible connections are 
necessary the provisions of § 1910.326 

(d) <1) (ii) shall apply. 

(2) Class III. Division 2. In Class III, 
Division 2 locations, the wiring method 
shall conform to subparagraph (1) of 
this paragraph, except that in sections, 
compartments or areas used solely for 
storage and containing no machinery, 
open wiring on insulators may be em¬ 
ployed when installed to conform to Ar¬ 
ticle 320, National Fire Protection As¬ 
sociation <NFPA> No. 70—1968, National 
Electrical Code. Open Wiring on Insu¬ 
lators, but only on condition that pro¬ 
tection as required by Section 320-12, 
NFPA No. 70—1968, be provided where 
conductors are not run in roof spaces, 
and well out of reach of sources of physi¬ 
cal damage. 

(d) Switches, circuit breakers , motor 
controllers, and fuses. Class III. Divisions 
1 and 2. Switches, circuit breakers, motor 
controllers, and fuses, including push 
buttons, relays, and similar devices, shall 
be provided with tight metal enclosures 
designed to minimize entrance of fibers 
and flyings, and which shall be equipped 
with telescoping or close fitting covers, or 
with other effective means to prevent 
escape of sparks or burning material; 
and have no openings (such as holes for 
attachment screws) through which, af¬ 
ter installation, sparks or burning mate¬ 
rial might escape or through which ex¬ 
terior accumulations of fibers or flyings 
or adjacent combustible material might 
be ignited. 

(e) Control transformers and resis¬ 
tors. Class III. Divisions I and 2. Trans¬ 
formers, impedance coils and resistors 
used as or in conjunction with control 
equipment for motors, generators and 
appliances, shall conform to section 
1910.326(g)(2), with the exception that, 
in Class III. Division 1 locations, when 
these devices are in the same enclosure 
with switching devices of such control 
equipment and are used only for starting 


or short time duty, the enclosure shall 
conform to the requirements of para¬ 
graph (d) of this section.• 

(f) Motors and generators. Motors 
and generators shall conform to the re¬ 
quirements of this paragraph. 

(1) Class III, Division 1. In Class III, 
Division 1 locations, motors, generators, 
and other rotating electrical machinery 
shall be totally enclosed not ventilated, 
totally enclosed pipe ventilated, or totally 
enclosed fan cooled, except that in loca¬ 
tions where only moderate accumula¬ 
tions of lint and flyings will be likely to 
collect on, in, or in the vicinity of a 
rotating electrical machine, and w^here 
such machine is readily accessible for 
routine cleaning and maintenance, self- 
cleaning textile motors of the squirrel- 
cage type, standard open type machines 
without sliding contacts, centrifugal or 
other types of switching mechanism (in¬ 
cluding motor overload devices), or 
standard open type machines having 
such contacts, switching mechanisms 
or resistance devices enclosed within 
tight metal housings without ventilating 
or other openings, may be installed. 

(2) Class III, Division 2. In Class m. 
Division 2 locations, motors, generators, 
and other rotating electrical machinery 
shall be totally enclosed not ventilated, 
totally enclosed pipe ventilated, or 
totally enclosed fan cooled. 

(3) Partially enclosed type. Class HI. 
Divisions 1 and 2. Motors, generators or 
other rotating, electrical machinery of 
the partially enclosed or splash-proof 
type shall not be installed in Class III 
locations. 

(g) Ventilating piping, Class III. Di¬ 
visions 1 and 2. Vent pipes for motors, 
generators, or other rotating electrical 
machinery or for enclosures for electrical 
apparatus or equipment, shall be of 
metal not lighter than No. 24 USS gage, 
or of equally substantial noncombustible 
material, and shall lead directly to a 
source of clean air outside of buildings; 
be screened at the outer ends to prevent 
the entrance of small animals or birds; 
be protected against physical damage and 
against rusting or other corrosive influ¬ 
ences; and vent pipes and their connec¬ 
tions shall be suflficiently tight to prevent 
the entrance of appreciable quantities 
of fibers or flyings into the ventilated 
equipment or enclosure, and to prevent 
the escape of sparks, flame or burning 
material w’hich might ignite accumula¬ 
tions of fibers or flyings or combustible 
material in the vicinity. For metal pipes, 
lock seams and riveted or wielded joints 
may be used, and tight fitting slip joints 
may be used where some flexibility is 
necessary as at connections to motors. 

(h) Utilization equipment, fixed and 
portable. Class III, Divisions 1 and 2. 
Utilization equipment shall conform to 
the requirements of this paragraph. 

(1) Heaters . Electrically heated utili¬ 
zation equipment shall be approved for 
Class III locations. 

(2) Motors. Motors of motor-driven 
utilization equipment shall conform to 
paragraph (f) (2) of this section. 

(3) Switches, circuit breakers, motor 
controllers, and fuses. Switches, circuit 
breakers, motor controllers, and fuses 
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shall conform to paragraph (d) of this 
section. 

(i) Lighting fixtures. Class III, Divi¬ 
sions 1 and 2. Lamps shall be installed in 
fixtures which shall conform to the re¬ 
quirements of this paragraph. 

(1) Fixed lighting. Lighting fixtures 
for fixed lighting shall provide enclosures 
for lamps and lampholders which shall be 
designed to minimize entrance of fibers 
and flyings, and to prevent the escape 
of sparks, burning material or hot metal. 
Each fixture shall be clearly marked to 
show wattage of lamp which may be used 
without exceeding a maximum exposed 
surface temperature of 165° C. <329° F.) 
under operating conditions of use. 

(2) Physical damage. A fixture which 
may be exposed to physical damage shall 
be protected by a suitable guard. 

(3) Pendant fixtures. Pendant fixtures 
shall be suspended by stems of threaded 
rigid conduit or threaded metal tubing 
of equivalent thickness. For stems longer 
than 12 inches, permanent and effective 
bracing against lateral displacement shall 
be provided at a level not more than 12 
inches above the lower end of the stem, 
or flexibility in the form of a fitting or a 
flexible connector approved for the pur¬ 
pose shall be provided not more than 
12 inches from the point of attachment 
to the supporting box or fitting. 

(4) Supports. Boxes, box assemblies, 
or fittings used for the support of light¬ 
ing fixtures shall be of a type approved 
for the purpose. 

(5) Portable lamps. Portable lamps 
shall be equipped with handles and pro¬ 
tected with substantial guards, and 
lampholders shall be of unswitched type 
with no exposed metal parts and without 
provision for receiving attachment plugs. 
In all other respects, portable lamps shall 
conform to subparagraph (1) of this 
paragraph. 

(j) Flexible cords. Class III, Divisions 
I and 2. Flexible cords shall conform to 
§ 1910.326U). 

(k) Receptacles and attachment plugs, 
Class III, Divisions 1 and 2. Receptacles 
and attachment plugs shall conform to 
section 1910.326(m) (2). 

(l) Signal, alarm, remote-control, and 
local loud-speaker intercommunication 
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systems, Class III, Divisions 1 and 2. Sig¬ 
nal, alarm, remote-control and local 
loud-speaker intercommunication sys¬ 
tems shall conform to § 1910.326(n) (1). 

(m) Electric cranes and hoists, and 
similar equipment. Class III, Divisions 
1 and 2. Where installed for operation 
over combustible fibers or accumula¬ 
tions of flyings, traveling cranes, and 
hoists for material handling, traveling 
cleaners for textile machinery, and sim¬ 
ilar equipment shall conform to the 
requirements of this paragraph. 

(1) Power supply. Power supply to 
contact conductors shall be isolated 
from all other systems and shall be 
ungrounded, and shall be equipped with 
an acceptable recording ground detec¬ 
tor which will give an alarm and will 
automatically deenergize the contact 
conductors in case of a fault to ground, 
or with an acceptable ground fault in¬ 
dicator which will give a visual and 
audible alarm, and maintain the alarm 
as long as power is supplied to the sys¬ 
tem and the ground fault remains. 

(2) Contact conductors , Contact con¬ 
ductors shall be so located or guarded 
as to be inaccessible to other than au¬ 
thorized persons, and shall be protected 
against accidental contact with for¬ 
eign objects. 

(3) Current conductors. Current col¬ 
lectors shall be arranged or guarded to 
confine normal sparking and to pre¬ 
vent escape of sparks or hot particles. 
To reduce sparking, two or more sepa¬ 
rate surfaces of contact shall be pro¬ 
vided for each contact conductor. Re¬ 
liable means shall be provided to keep 
contact conductors and current collec¬ 
tors free of accumulations of lint or 
flyings. 

(4) Control equipment. Control equip¬ 
ment shall conform to paragraph (d) 
and (e) of this section. 

(n) Electric trucks. Electric trucks 
shall conform to section 1910.178 of 
this part. 

(o) Storage-battery charging equip¬ 
ment, Class III, Divisions 1 and 2. Stor¬ 
age-battery charging equipment shall be 
located in separate rooms built or lined 
with substantial noncombustible ma¬ 


terials so constructed as to adequately 
exclude flyings or lint, and shall be well 
ventilated. 

(p) Live parts. Class III, Divisions 1 
and 2. There shall be no exposed live 
parts except as provided in paragraph 
(m) of this section. 

(q) Grounding, Class III, Divisions 1 
and 2. Wiring and equipment shall be 
grounded in conformity with section 
1910.326(p). 

§ 1910.329 Additional delay in effective 
date. 

The requirements of this Subpart S 
shall be effective on February 15. 1972. 

§ 1910.330 Sources of standards. 

Tills Subpart S is derived from the 
National Electric Code, National Fire 
Protection Association (NFPA) 70— 
1968. The following table identifies the 
specific Articles of the National Elec¬ 
trical Code from which the sections in 
tills Subpart are derived: 

See. Article and title 

1910.308— 90, Introduction. 

1910.310— 110. General. 

1910.312_ 240, Overcurrent Protection. 

1910.314.. 250, Grounding. 

1910.315— 370, Outlet. Switch, and Junc¬ 

tion Boxes, and Fittings. 

1910.316— 400, Flexible Cords and Cables. 

1910.318.. 450, Transformers and Trans¬ 

former Vaults. 

1910.320.. 422, Appliances. 

1910.322.. 500, Hazardous Locations. 

1910.324— 501, Class I Installations— Haz¬ 

ardous Locations. 

1910.326— 502, Class n Installations Haz¬ 

ardous Locations. 

1910.328— 503, Class III Installations Haz¬ 

ardous Locations. 


§ 1910.331 Standards organizations. 

Specific standards of the following or¬ 
ganizations have been referenced in this 
subpart. Copies of the referenced mate¬ 
rials may be obtained from the issuing 
organizations. 

American National Standards Institute, 1430 
Broadway, New York, NY 10018. 

National Fire Protection Association. 60 Bat- 
terymarch Street, Boston, MA 02110. 

[FR Doc.71-6792 Filed 5-28-71:8:45 am] 
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